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CHAPTER I. 


THE sTUDY OF THE DANDELION., 


An Introduction to Nature Study. 


: « Flower in the crannied wall, 
I pluck you out of the crannies; 
Hold you here, root and all, in my hand, x 
Little flower — but if I could understand 
What you are, root and all, and all in all, 
now what God and man is." 


I should kr 
TENNYSON. 
2 

Ir seems wise, їп beginning to consider nature study 
by and with the children, to illustrate by a concrete 
example much which will be discussed and elaborated 
in detail in succeeding chapters. In this preliminary 
study of some part or phase of nature, we can be helped 
to realize what is meant by nature study by and with 
children, as distinguished from natural science as Com- 
monly pursued -by older pupils, and can see izlustrated 
something, of tlie method, and gain some idea of the aim 
and principles on whieh the method is based. After 
such preliminary concrete work awe shall be better pre- 


pared for the discussion in succeeding chapters of defi- 
> 1 | 
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nitions, aims, and principles, and of the application of 
these to method. . | А &. Р 
The work as outlined in this prelimina ry chapter is 
not to be considered as a model or plan of work to be 
followed by the teacher in studying» with her pupils the 
3 dandelion or any 
other plant. The 
chapter is intended 
to show the differ- 
ent points of view 
from which the dan- 
délion may be ap- 
proached, and the 
different ways in 
which it may be studied, and 
to compare the relative edu- 
cational value of these differ- 
ent methods of study. 
The“dandelion is selected 
for this preliminary study be- 
cause it is so familiar in many 
Fig. 1. Root of Dandelion, 5105 of the country, and 


can be obtained and studied 
during several months, and because its many interesting 
habits and adaptations of structure to work or function 
make it particularly good for illustrating method in na- 
ture study. : 


While an effort is made to illustrate by drawings all 
points of structure which are considered, drawings can- 
not take the place of the dandelion itself. This chapter 


4 


a central cylindrical axis, 
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will mean much more, be better understood and better 
appreciated, and will better prepare for later chapters, 
if the reader will take the book out-of-doors, and there. 
with, the dandelions all about him, investigate for xs 
ly best understand the facts, 


sif. There he yilbnot on 
ү which nature should be 


pit will discover the spirit її 
approached. 


We will dig up our d 
many of us 


andelion, wash off the dirt, and 


describe it, аз have done in our work iu 


botany- 
We find 


and somewhat tap 


that the root (see Fig. 1) is thick, long, 
cring (what the botanist calls a coni- 
cal tap-root), and that it has some thread-like branches. 
When we cut it across (make а cross-section) we see 
that a milky liquid exudes, and discover that it. has 
rather strong or tough, sur- 
lighter-colored, less dense ring. (16 is 
ucture.) We describe the dandelion 
t, cylindrical or conical, exogenous, con- 


rounded by > 
exogenous in str 
root as @ tap-r00 


taining а milky liquid. 
As the plant has no distinct stem, it may be called 


It ‘really has a very short stem, from which 
What is commonly called the stem 


is the Hower stem, not tlie plant stem. 2 

The leaves seem to grow from the root (hence called 
radical), no two guecessive leaves (see frontispiece, 
Fig. A) growing from the same level (alternate). 
They аге long and narrow (see Fig. 2), with large 
irregular lobes, which are separated almost to the middle 
line (pinnatifid) and often inclined downward toward 


stemless. 
the leave? grow- 
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"the base of the leaf (runeinate) ; and with a central 
vein running from base to point, or apex, sending 
out branches into the divisions on either side (feather 
veined or pinnately.veined ). The leaves are smooth on 
both upper and lower surfaces (glalyous). We cán, 
then, describe ‘he dandelion leaves concisely as radical, 
alternate, runeinate, pinnately veined, 
glabrous. 

The blossom (see frontispiece) has a 
leafless (naked) stem (called a scape, 
hollow, cylindrical, containing a milky 
liquid. Yt is enclosed in rows or con- 
centric circles (usually.three in number) 
of green, somewhat leaflike parts (called 
bracts, forming together the involucre), 
the divisions, or parts, overlapping like 
shingles on a roof (imbricated). The 
parts of the inner and upper row are 
long and narrow (linear), and nearly 
vertieal (erect), while the parts of the 
aM : "other rows are somewhat shorter, and are 
Leaf of Dandelion, — Dent outward and downward (reflexed). 


The yellow part of the dandelion blos- 
Som, surrounded by the involucre, is, found, when ex- 
amined carefully, to be com 


posed of a large number 
(one hundred to three hundred) óf.similar parts. (See 
frontispiece, Fig. BS 


Each of these is fastened directly, that is, 
any stem (hence called sessile), in the enl 
end (receptacle) of the flower-stem, 


without 
arged upper 
or scape. Each 
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(see Fig. 3), 


when carefully separated from the recep- 


tacle, is found to have at its base a small rounded body 


which, when examined with 


to gon8ist of a minute sack 


a magnifying-glass, is seen ` 


(е ovary); enclosing a 


single Seed (the seed and its enclosing sack forming 


when ripe an akene), with 
ovary (called the beak). 

ward from the upper end of 
the beak area great number 
of fine, soft hairs (the clus- 
ter of hairs being known аз 
the pappus)s in tlie position 
ofand representing the outer 
put (the cal yx) of ordinary 
flowers; such as the butter- 
cup, (See Fig. 5.) Sur 
rounded by these hairs, and 
attached, like them, to the 
upper end of the beak «bove 
the ovary (hence са lled 
epigynous, meaning upon or 
above the ovary), i$ the lar- 
ger, more pron 
game part in Hu 
than the pappus» yellow, 
and split open and sprea 
strap-shaped (ligulate 
teeth at the upper 
the, division 9} 
An upward threa 


o › 


xineni division, 
ne,buttercup, Е 


а very short stem above the 
Extending upward and out- 


зы 
s 


Dorta 


Mainea 


Fig. 3. 
Flower «f. Dandelion Enlarged. 
Single Flower. 


the corolla, (Compare with 


ig.5). This is much longer 
united at base into a short tube, 
d out flat above into "а long 
) corolla, with usually five minute 
end, indieating in а rudimentary way 
f the corolla into petals. (See Fig. 5.) 
d-like extension of the beak (called 
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tne style) passes through the tubular base of the corolla, 
separating above into two parts (two-cleft), the inner 
surface of the upper ends of these divisions being some- 
what rough or spongy when the flower is fully devel- 
oped. These roughish surfaces form the stigma. The 
ovary, style, and stigina taken together constitute the 
pistil of the little flower. Very careful examination 
with the magnifying-glass shows five minute thréad-like 
parts (the stamens), forming a tube about the style. 
The slender, thread-like base (filament) of each stamen 
is fastened in the tubular base of the corolla. Hence. 
the stamens are said to be epipetalows, meaning on or 
upon the petals. The enlarged upper parts (anthers) of 
the stamens are united to form a tube about the style. 
(Stamens thus united are syngenesious.) On the an- 
thers when ripe is often a yellow powder (the pollen). 
Each of these similar yellow parts, surrounded by the 
involuere, and growing from pits in the receptacle, 
has all the parts of a complets flower, — calyx, co- 
rolla, stamens, and pistil. (Compare with the butter- 
cup.) Hence vach may be called a little flower, or 
a floret. 

Flowers so arranged in clusters, growing directly 
from the receptacle, are said, to be in a head. Because 
the dandelion is composed of many of these flowers or 
flowerlike divisions, or florets, arranged in a head, 
surrounded by an involucre, it is called a composite 
flower. 


We can describe the dandelion blossom, using the 
terms above defined, as: Growing on a naked, hollow 


^" 
a 
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scape, composite, with am involucre of (usually) three 
rows of imbricated linear green bracts, the inner longer 
row erect, the outer rows reflexed. Individual flowers 
arranged in a close head. Parts epigynous, borne on a 
short beak. Calyx @ pappus of many fine white hairs. 
Corolla yellow, strap-shaped, with five teeth. Stamens 
five, epipetalous, syngenesious. Pistil one, with one- 
celled, one-seeded ovary (forming in fruit an akene), with 
a long style, two-cleft. P А 

,In the dandelion fruit, or matured flower, the stems 
usually grow much longer, and the hundreds ‘of little 
seeds become loosened, ready to be detached from the 
little its or pores in the enlarged end of the stem. 

Each seed (seé Frontispiece, Fig. A, 5) is somewhat egg- 
shaped, but flattened, has about its upper һай а nuw” 
ber of: minute teeth pointing upward, and Бей its 
upper end a long hairy stem which separates into many 
spreading hairs. When spread out the stem and its 
parts somewhat resembl¢ the handle and ribs of an open 
umbrella, with.the seed fastened at the lower end of the 
handle. The hairy balls, or fruit, of the dandelion (see 
frontispiece, Fig. A, 4) may be described as spherical, 
open, hairy clusters. * , 

We have studied and deseribed the dandelion, as a 
form or structure, and no snore. Our description thus 
far.might apply.as well to a dandelion fashioned, out of 
` clay or glass as to the weeds which struggle in our yards 
and thrive by our roadsides, and smile back at the sun. 
We have not sajd a word, or apparently had a thought, 
about its life, —that which distinguishes the real dan- 


E la f 
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delion from its clay or glass counterfeit. We have 
considered the dandelion as something isolated from all 
the world, having no relations to anything else. 

We have studied and described the plant somewhat 
carefully, with a free use of technical terms, but it wo :ld 
be most unwise, in work with children, to begin with 
such dissection and dry technical description. This 
study of structure is merely a basis for further work in 
fhis and subsequent chapters, and is not intended to 
Serve as a model for teachers to follow in their 
with children. 

Incidentally, hitherto, we have seén the value of tech- 
nical or scientifie terms in describing structur 
and exactly, and have learned 
pietures to understand the dese 
pictures illustrate flower 
words can describe it. 

But what can we 
the educational aim 
and structure? 


work 


e concisely 
; as we réferred {o the 
riptions in the text, that 
Structure much better than 


gain from such a study? What is 
or value of uch study of mere form 


First. We may widen our rar 
to our previous store of inform 
of the dandelion, and the rela 

Second. We may 
The common, a 


nge of thought, and add 
ation concerning the form 
tion of its parts. 

gain an interest in the dandelion. 
nd perhaps despised, wayside weed þe- 
comes a complex and wonderful structure. 
become still more mervellous if 


microscope its minute details ; 
wise, nor even possible, 
planned. 


It would 
we could study with the 
but this does not seem 
for those for whom this book is 
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Third. We may learn, if we actually study the 
dandelion itself with care, and not merely read or 
hear about it, to develop our powers of observa- 
tion.. _ 

"Fourth. If we endeavor to speak about what we have 
observed, and are not content with ‘repeating what others 
have told, we may learn, and particularly if we use tech- 
nical terms,'to express more clearly, exactly, and con- 
cisely what we have to say. > 

° 

Theoretically, we can study the dandelion аз an iso- 
lated thing. Practically, the youngest child in the 
kindergarten cannot avoid comparing the dandelion with 
other things he has seen; in fact, the same habit of com- 
paring everything we see goes on continually through- 
out life. Assuming, therefore, that we have learned to 
recognize thé dandelion as a plant, as distinguished 
from animals and minerals, and to associate it with other 
plants having flowers, we may begin to make suggestive 
comparisons. 

Let us first select the buttereup for comparison with 
the dandelion. The two are alike in having roots, leaves, 
and flowers, but are unlike in the form and arrange- 
ment of there parts. Instead of one strong t&p-root, 
such as the dandelion has (see Fig. 1), the buttereup 
has many rather sleiider roots, starting from the lower 
end of the stem (see Fig. 4). fts roots are multiple 
and fibrous. It has a distinct stem, to which many of 
the-leaves are attached. "This stem is cylindrical, and 
a careful study of a cross-section shows its structure to 
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be, like that of the dandelion, exogenous. The leaves 
(see Fig. 5) are alternate, have distinct leaf-stalks 
Cpetioles), and have several veins b: 
the top of the leaf-stalk, s 
Spread out fan-like, a 


ranching out from 
omewhat as the fingers, when 
re attached Чо the main part, or 


Fig. 4, Fig. 5, 
Roots of Buttercup, 


aj, Flower, and Fruit. 


` > 
Buttercup Lei 
" 


palm, of the hand. 


Hence it is & 
veined. 


said tb be palmátely 

The Shape of the leaves, however, is entirely 

unlike that of the dandelion leaves, 1 
When we examine t 


he flowe 
Figs. 5 and 6), the most impor 


r of the buttere 


Up (see 
"tant part of the 


plant in 
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classification, we find that each flower is separate, with 
a distinct flower stem, instead of having, as in the 
dandelion, many minute flowers without stems crowded 
in a close cluster, or head. Each complete flower has 
an"outer green calyx, somewhat cup- or saucer-shaped 


(calyx meaning a eup), 


with, usually, five divis- Н 2 
ions (the sepals). This С 2 


corresponds in position 


to the pappus of the dan- б 
delion. If we could ex- D Д 
amine many kinds of com- D 

posite flowers, we would C J 


find many gfadations in 


: е zs SID 
form between the calyx Os ete 2 


of the buttercup and the e 5 
pappus of the. dandelion. A /; у 
Непсе the botanist as- () 


sumes that the two cór- 

respond, but are modified Fig. 6. Flower of Buttercup Dissected. 
in the two plants, be- 

cause they have a different work to do, or have different 
functions. The corolla, or “little crown,” instead of 
being composed of one piece united into a tube,at the 
base, as in the dandelion, consists of five or more yellow 
parts (the petals), together forming the most attractive 
and crowning feature of the flower. Within the corolla, 
and above the base of the petals, are many yellow parts 
(the. stamens), , each with its thread-like base (the fil- 
ament) and, enlarged upper part (the anther), but all 


= 5 
f 
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Separate, instead of being united to form 
as in the dandelion. 
flower is a, 


a ring or tube, 
In the centre of the buttereup 
mass of green bodies which careful examina- 
tion shows to be Seed-vessels, or pistils, each containing 
one seed, but without any style, asd without any hairy 
attacliment above. Unlike the dandelion floret, in its 

iy great yellow cluster, 
each buttercup flower 
stands alone, growing 
directly from the upper 
end (receptacle) of the 
flowerstalk. "The dan- 
delion and buttereup 
flowers have the same 
parts, but the ürrange- 
ment of these pasts is 
very different in the 
two. 


Fig. 7. Blossom of Thistle, 


dandelion and the but- 
tereup with the common thistle (see Figs. T and 8) we 


find that the roots, stems, and leaves of all three are 
very unlike, and at first sight the flower of the thistle 
Seems-unlike those of the other two plants. A careful 
Study, however, shows а cup-shaped, spiny involucre, 
similar, in position, but not in appearance, to that of 


the dandelion, composed of many parts united or grown 
together. Within thi 

i g. differing {тош those of the 
ape, but.like them in having a mi- 


When we compare the 


. thistle together, and the butter- 
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. nute one-seeded ovary, а pappus and corolla, five sta- 


mens with anthers grown together, and a long, slender 
style. The corolla is tube-shaped, with five long, slen- 
der teeth, not strap-shaped as in the dandelion. 

Gf we'continue һу» comparing ` 
the three already studied with 
the anemone, — wild anemone 
during spring or summer, and 
garden anemone (see Fig. 9) 
during the fall, —we find that 
the buttercup, while quite un- 
like the anemone їй general ap- 
pearance, has flowers with simi- 
lar parts, but’ without a calyx, 
arranged in the same way. 

We are led by this compari- 
son to put the dandelion and 


cup and anemone together: We 


léarn from! the books, that the, 0.2: 817016 Flower (Florat) 
; of Thistle, Enlarged. 


first two belong to the compo- 
site family of flowering plants, and the last two to the 
We have compared our dandelion 


crowfoot family. 
with other forms of plants, and placed it in a. class 


with plants closely resembling it; that is, we have, to 
some extent, classified it. y 

What is the educational value of. comparing and class- 
ifying différent forms, as compared with the educational 
value of studying the dandelion as a form by itself, 
unrelated to other plant forms? 
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First. We have broadened our knowledge of plant . 
forms by Studying severa] plants. 

Second. We have 
ture of plants by 
Structure, 

Third. We,have Yea 
vation more accurately. 


increased our interest in the struc- 
studying variations in form and 
‹ 


rned to use our powers of obser- 


‚ 6 
Fig. 9, Anemone Flower and Fruit, 


Fourth. 
ter; to ine 
know. 


We have learned to 


. 
express ourselves bot. 
Tease our power of te 


ling what we see and 
‹ 


\ 


EX z 
or in water. 
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relation to other forms of plants, have we accomplished 
what will be of the highest educational value? Most 
of the work in botany in our secondary schools consists 
of this’ study and description of plant forms, and com- 
Parison with other отт, or tracing through an analyt- 
ical key, and finding names, which isesupposed to be 
neet the needs of the boys and girls 
in the elementary schools? Is interest in nature, and 
and compare and classify and describe, the 
can get from nature 


comparison. 
„ Will such work 1 


power to see 


highest pleasure or value they 
ғ 


study ? 
Is there anything better about the dandelion for the 
children to study than its form, and its relation to other 
plant forms, like and unlike it? : - 
In addition to what we may call its form, or struc- 
it has other relations to its surroundings 


Itis a living thing, dependent on its 
6% soil, moisture, air, вип; helped 


It is adapted by form and strue- 
and life-processes to get help from these and to 
etum. Let us study the relations 
n and its physical environment, 
adaptaticn to its 


tural relatiors, 
or environment. 
physical environmen 
or harmed bx these. 
ture 
give help to them inn 


a: 
between our dandelio j 
its dependence on its environment, its 

environment. ^s 
Our dandekon when separated from Mother Earth 
unless-kept in a damp place 


very soon wilts, and dies, à 
It is dependent on the soil and on the 
and this mojsture it must get from 


t thrives only where it can 


т 


maisture in the soil, 
dew and xain and cloud., I 
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get the sunlight; opens its yellow eye to the sun each 
morning, and closes it at night; pushes its leaves up 
above the grass, and out from the shade of stone and 
fence; evidently it depends on the sun. If ii is de- 
prived of eir, it dies, much as we should; it depends, 
then, on the air Тһе hairy sails on its seeds would be 
useless without wind to carry them along. It spreads 
in its flower а feast of nectar, whieh attraets hosts of 
incects. It certainly helps the insects; we shall find 
that the insects help it. The dandelion may be eaten 
by aniniais and destroyed by man. Our dandelion de- 
pends, then, on soil and dew and rain and clouds ; on 
sun and air and wind; on insects and. other animals ; 
and on man. If we could study it thoroughiy, we should 
find.it more or less dependent on a host of other agen- 
cies; in fact, on all, or nearly all, of its physical envi- 
ronment. 


If it depends on these, it must be fitted to get help 
from its physical environment, or to struggle against it. 
Let us take up its parts in order, 


studying them not 
аз mere forms, but 


аз organs for sustaining life, investi- 
gating not merely their structure, but their Special 
function and adaptation to their environment. Let us 
constartly ask not merely « What? ” but « Why?” 
and “How ?”. We shall have, to study carefully ; 
not merely observe, but think. : Е 
Beginning with the roots, if we very carefully dig 
up from soft soil a root with all the earth about it, and 


cautiously wash off the soil by moving the mass back 
and forth in a pail of water, 


s 


we shall discover many 


з 


Чч "um 
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things that were 
overlooked be- 
fore. (See Fig. 
10.) . When we 
merely pull up 
or dig up à 
plant, and shake 
off. the earth, we 
see very little of 
the root system. 
Besides the 
strong central 
root, or tap-root 
(shown in Fig. 1), 
we now discover 
a multitude of 
) branches, шалу of 
M them very minute, 
Ц spreading widely 
in all directions. What 
-are they and the strong 
tap-root for? Any boy who has 
tried to pull dandelions will tell 
us that the strorg root holds the 
plant firmly in the grounil ; it is 
almost impossible to*pull it out. ira 
Of how little value the minute я 
roots are for this purpose! | If 
we.dig up з reot before the plant, has gone to seed, it is 
full of milky juice. A root of a plant which has formed 


Roots and Rootlets of 
Dandelions. 
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and ripened its seeds is spongy, and has little of the 
milky fluid. The inference, confirmed by careful study, 
is that this strong, fleshy root is not merely a holdfast, 
but a storehouse of food to perfect the seeds. We see 
here one way in which the dandelion is adapted to get 
the most from sts environment, and one reason why it 
flourishes in the midst of and in spite of drought. It 
has made provision for such contingencies, has a store 
laid by for а dry day. What do the fine rootlets do? 
If the roots of a dandelion plant possessing these fine 
rootlets are kept immersed in a jar of water, the plant 
will grow for weeks, developing its flowers, and ripen- 
ing its seeds. Without these rootlets; with only the 
tap-root, it dies much more quickly. This indicates — 
what is confirmed by further experiments — that the fine 
rootlets take in or absorb from the soil moisture*and 
the plant food dissolved in it. By keeping the roots 
of our dandelion plants in water containing measured 
quantities of various mineral substances dissolved in it, 
we could readily ascertain that the dandedion absorbed 
through its rootiets certain minerals in certain propor- 
tions, and refused to absorb other substances. е 
rootlets not merely absorb, but they select. - We might 
discover also, by experiment; that the rootlets, ahd par- 
ticularly their tips, show something akin to sensation 
and intelligence in the character апа direction of their 
growth in the ground.. The root tip is so sensitive that 
Darwin has compared it to the brain of lower“animals.1 


1 See Darwin's Power of Lovemant in Plants; or Newell's Readér in 
Botany, Part 1, p. 34. Н 


t 
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The roots of the dandelion are then adapted to their 
environment :— 

First, By having a strong, tough tap-root to serve as 
a holdfast. 

"Second. By havirig a thickened, somewhat fleshy root 
to serve as а storehouse for food. 

Third. By having a multitude of hairy or fibrcus 
rootlets, with many branches growing out in all direc- 
tions, to absorb moisture and food from the soil; these 
are fitted, by their manner of growth and sensitiveness, 
for their work of absorption. ? 

'The dandelion root is, then, more than а “ cylindrical 
or conical tap-rdot, exogenous, with a milky liquid." 
It is a holdfast, a storehouse, a purveyor and absorber of 
food for the plant. 

he leaves we have described as « radical, alternate, 
runcinate, pinnately veined, glabrous.” Is that all? 
Let us ask not merely, * What are they? 7, but, “ What 
do they do? ". They grow from the upper end of the 
tap-root (apparently), forming together a circle: this is 
flat on the ground, or saucer-shaped ; or, in high grass, 
cup- or cone-shaped. (See frontispiece.) The leaves al- 
ternato во as to leave few open spaces, yet do not cover 
one anóther. Nearly all of each leaf is exposed to the 
sun. If we watch then in a rainstorm we shall see that 
they are 80 arranged that’ nearly all of the rain which 
falls on them is-directed downward and inward toward 
the root. The arrangement of veins (venation) aids in 
this. The veins are а system of troughs, or ditches, 
directing the water to the root. The leaves, then, are 


2 


stomata), which have the 


20 NATURE STUDY. 


Li 
adapted by position, arrangement, and veining to direct 
water toward the roots. 
Clustered between their broadened 
wrapped about by them, are tiny le 
The leaves help to protect these. o 


The leaves ате not merely arranged so as to give each 
leaf as much sunlight as possible, but those in high 
grass grow up toward the sun, and those in shady 
places grow out from the shade toward the sun. Evi- 
dently they have some reason for seeking the sur- 
light. 

If we cover a small growing d: 
inverted glass tumbler or fruit cz 
the plant is in the sun, little drops of moisture on the 
inner surface of the glass; if in the shade, the moisture 
appears more slowly. By preventing the passage of 
moisture from any part of the plant except the leaves 
(spreading paper over the ground under the leaves), we 
can show that the moisture comé from the leaves. We 
learn that the leaves throw out much of the moisture 
absorbed by the rootlets, and that the sun or sunlight 
aids them. ‘They are adapted to throw out moisture by 
their form, — broad and thin, with à very large surface. 
By thsir position and Arrangement, with nearly all of 
every leaf exposed to the ѕап,„ еу get the greatest 
possible help from the sun. “The skin (epidermis) With 
which they are covered prevents too, rapid escape of 
moisture, Microscopie examination shows great num- 
bers. of little openings in the skin (bresthing-pores, or 
power of closing and opening, 


bases, often 
о 

af and flower buds. 
o МЕТ] 


andélion plant with an 
1, we'soon discover, if 


{ 


2 
ff m 
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° 
and thus regulating the escape of moisture in dry or 
wet weather. 

It ean be shown that the leaves breathe or respire for 
the plant ina way corresponding to our lungs, and 
that they also take»in gaseous food from the air, and 
convert this and part of the water absorbed by the root- 
lets into starch and other plant foods. For the latter 
process they need the help of the sun. For this work 
they are adapted by their position and arrangement, 
exposing them to the sun, and by their form, with great 
extent of surface, through which the gases van pass, 
and on which thé sunlight can act. Their effort to 
change position by bending away from the shade and 
toward the light, and their greater length in high grass 
or shaded places, aid them in getting help from the sun. 
The strong veins, with branches on each side, extending 
into the tip cf each division or lobe, aid in lifting and 
supporting every part of each leaf in the sunlight, as 
wellas in directing water to the roots, and in carrying 
water and dissolved food into every part of the leaf. 

Now, the form and structure of thé dandelion leaf 


mean something. We begin to see a reason for the 


structure in the adaptation to surroundings or environ- 


ment. 
The leaves of the dandelion are adapted by their posi- 


tion, arrangement, fcrm, yenation,-and movements :— 
First. To direct water to the roots. 
Second.” To protect buds at their base. 
Third. To throw out water, with the aid 
Fourth. To breathe. 


*& 6x By wee rege 


Suis o “ЧОБ 
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Fifth. To absorb gases and make plant food, with 
the aid of the sun. 

Wonderful as is the flower considered as a structure, 
it becomes much more wonderful when studied as а 
living thing, an organ with a work to do, an adapva- 
tion to work and environment. 

In ‘particular the slender, hollow flower stem is an 
admirable illustration of adaptation to work or function. 
Tp. the bud it is very short, lengthening, as the flower 
develops, just enough to push the blossom above the 
grass, and later lengthening much more to lift the- 
plumed seeds up where they will: catch the wind. 
The length of the stem depends largely on the height 
of the grass or other plants about it; in tall grass it 
may push up two feet or more to lift flower a 


and seed 
above surrounding plants. 


In the late autumn, when 
little is to be gained and much may be lost. by lifting up 


the flower, the flower Stem, or scape, remains very short. 
It bends away from shady plaves. Its structure, a 
hollow cylinder, gives the greatest strength and flexi- 
bility with the 1east material. 
. The scape not merely lifts the seeds up into the 
wind, but when they are ripe the rapid ch 
form cf its upper end, or receptacle, , 
cup to a somewhat flattened, ball, causes the seeds at- 
tached to it to spread out into the hairy. sphere, and 
exposes every seed with its little parachute to the 
wind. (See frontispiece. Compare Figs. A, 5, and B.) 
The.scape has one duty, to hold up the flower toward 


the sun, and’ ere it will attract insects, and to lift up 
x Җ i > 


ange in the 
from a shallow 
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and spread out the seeds where they will catch the 
wind. When this work is done, it shrivels and dies. 

No less interesting as a study in adaptation to en- 
vironment is the involucre, with its rows of alternating, 
ovesiipping bracts. „Note how all the rows of bracts 
protect the buds (see frontispiece, Fig. A, 1); how, as 
the flower develops, the outer rows are turned back or 
reflexed, while the inner row closes over and protects 
the flower at night, and often during storms, opening in 
the morning or when the sunshine returns; how finally 
if remains closed about the flower, sometimes for several 
days, while it is perfecting its seeds (see frontispiece, 
Fig. A, 3); how as the beak elongates and pushes up 
the pappus, this inner row of bracts also elongates and 
proteets the developing seeds and their growing wings 
or parachutes, until the change in the form of the re-- 
ceptacle begins to push the seeds apart. Then the 
inner row of braets is also reflexed. 

The work of the inveluere, to protect bud and flower 
and undeveloped seeds from excess of moisture and 
sudden changes in temperature, is now ‘lone, and, with 
the scape and receptacle, the braets shrivel and die. 

Is not the involucre more than “three rows of imbri- 
cated bracts, the innér row erect, the outer rows re- 
flexed”? Is it not almost intelligent? Does not its 
structure embody a thought ? : 5 

If we are not satisfied with describing the blossom 
and hairy «fruit “as two distinct things, but patiently 
watch the process by which the flower changes to fruit, 
constantly asking why and how,^we shall learn much 
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Which we can never discover from a mere pulling to 
pieces for analysis and description. Let us mark sev- 
eral buds and flowers with a string or label, and note 
carefully, two or three times a day, the changes in them. 
We shall see the lengthening of the scape and’the pro- 


a . 
tective closing. of the flower, and the changes in the 
length of the bracts. 


We may note the numerous insects 
which visit the blossom. We shall discover that after 
the blossom finally closes, the yellow part shrivels, is 
lifted up, and at last drops off. At the same time the 
hairy pappus is Very gradually pushed up, a6 length pro- 
truding above tho braets (as in frontispiece, Fig. A, 3), 
the hairs of the Pappus, lying pressed close together, 
Separate, somewhat as an umbrella opens, the bracts are 
bent outward and downward or reflexed, and the hairy 
stems Supporting the Pappus of each flower 
we have the spherical fruit of the d 
How? 


As we watch this in t 


diverge, and 


andelion. Why? 


he wind; or imitate the children 
аз they try to discover, by blowing the, seeds, « what 
time it is,” ор whether « mother wants me,” we see the 
seeds sail away, each with its little parachute, settle 
down, and gradually work down into the grass, 

Aze the yellow blossoms, the “seals of gold in the 
meadows,” “bright as if Night had spilt her Stars,” are 
they tnerely « flowers arranged ima close head, with an 
involuere of three rows of imbricated bracts ? ? Why 
lifted up so high ? Why such a bright color? Why 
and how do they open and close? 


How do they per- 
fect their Seeds, and lift up 


and spread out their 
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B 


‘fruit, the “spherical open hairy clusters” we have de- 
scribed ? : 

Let us examine one little flower of the dandelion, 
asking, constantly * why," and “how.” Each seed 
has,a little stem (the‘beak) connecting it with the parts 
of the flower above. Why? If we have watched the 
fruit develop, we have discovered that this beak length- 
ensppushes up the pappus, forms the rays or radii of 
the sphere, and is the rope connecting each seed мі 
its parachute. 

Why does each dandelion flower have its outer part, 
or calyx, composed of little hairs, while in the buttereup 
it is composed of little green leaves? Each is fitted for 
its work. In the buttercup the calyx protects the parts 

* within; in the dandelion the involuere protects, and the 
calyx as another duty, — to scatter the seeds. 

What is thé use of the other parts, — corolla, sta- 
mens, and style? 

In the dandelion, as. ‘in all other flowering plants, 
seeds — that is; perfect seeds which will develop into' 
plants — ате formed, and only formed, by the union of 
the pollen (the yellow powder coming from the anther, 
or upper part of the stamens) with rudimentary seeds 
or ovules in the ovary, or lower part of the pistil. ° The 
grains of pollen must in sofne way pass from the anther 
„to the upper pórtion of the style, called the stigma, 
from which some ‘of the living matter ( protoplasm) in 
the pollen grains works down through the style into 
the seed-box, or ovary, and unites with the rudimentary 
seeds there. ° Not until this.process (fertilization) takes 
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place will these rudimentary seeds begin to develop into 
real seeds, capable of forming new plants. 

It is a law of nature that better seeds are produced 
when the pollen from one flower is carried to the stigma 
of another flower of the same kind; that is, when there 
is what is called cross-fertilization. 


Seeds may be formed 
when the pollen of a flower 


gets on and pushes into the 
pistil of the same flower, but this process of self-fv; tili- 
zation is not apt to produce as healthy, vigorous seeds or 
plants as does cross-fertilization. It is to the interest 
of most flowers, including the d 
fertilization, and secure cross 
possible. Р 

We shall find that the structure and ch 
rolla, stamens, and pistil are: ary 
tions to insure cross-fertilization, if possible ; otherwise, 
self-fertilization, In Cross-fertilization tlie pollen is most 
commonly conveyed from the Stamens of one flower to 
the stigmas of other flowers, either by insects or the 
wind. The dandelion hires the insect to carry her 
pollen from flower to flower. | 

The corolla has 
insects by its bright 
18 pushed up abo 
nectar, at its base, 


len, of which the q i а 
andelion and > 
much more than the [E 


Y y can use, the prov; 1 
their Store of fond T 2 provide 
р " h К » Š 
CN NE telling a e bright-colored Corolla is the 
them the insects b 


andelion, to prevent self- 
"fertilization as much as 18 
к ‘ 
anges in co- 
"angements or adapta- 


acting the 
T (опе xeason why the blossom 
Фу ее honey, or 
and from the pol- 


rush 


r lowers produce . 
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' various parts of their body more or less pollen, some of 
whieh adheres to the somewhat spongy and stieky sur- 
face of the stigmas of other flowers. The flower tries 
to preyent the pollen of any flower from coming in con- 
tact with, or adhering to, the stigma of the same flower, 
and to insure its adhering to the stigma of another flower. 


Fig. 11. Fig. 72 


Floret of Dandelion; Arrangement for Cross-Fertillzatton, 


To insure this eross-fertilization, the anthers of the 
dandelion (see Fig. 11) тіреп before the style or 
stigma is mature, and discharge the pollen into the tube 
. formed by the union “of the anthers. The style then 

lengthens, and minute hairs on it push or carry the pol- 
len above the anther tube. Later the stigma ripens, 
and its two parts separate and curve outward (as in Fig. 
12), each division haying, on its inner upper side the 
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spongy, sticky surface on which the pollen must fall in 
order to develop. When the inseets visit the flower in 
search of the neetar at the base of the corolla, and come 
in contact with the pollen, they carry some of it away. 
Even if the pollen grains come'in contact with the 
outer and under surface of the recurved stigma, the 
grains are not apt to adhere, and will not develop. 
When the insect visits a new dan- 
delion flower, and brushes against 
the upper inner surface of the 
forked end of the style (as *4 is 
almost compelled to do when push- 
ing its proboscis, or mouth ,parts, 
into a flower), some of the pollen 


toplasm down through the ‘style, 

fertilize the ovule,'and insure the 
development of the seed. 

If, for any reason, cross-fertili- 

zation is not secured, then the two 

\ divisions of the style bend down- 

AC ES EIN e a ward and outward (see Fig. 13), 


each curving into a circle, 
bring’ their inner spongy surface in cort 


pollen above the anther tube, thus insur 
zation and the development of their ovules. 
When fertilization has been Secured, the work of 


corolla, stamens, style, and stigma is about completed, 
and they soon shrivel, and are | 


. of the beak. › AES À by the growth 


and 
act with the 


ing self-fertili. 


may adhere, develop, send its pro- « 


1 
D 
| 
А 
| 
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In two days or more, depending on weather and tem- 
perature, after the florets have been fertilized, and the 
dandelion blossom has finally closed, the pappus of 
each flower is pushed, by the lengthening of the beak, 
above the enclosing ^5nvoluere, the receptacle becomes 
convex iustead of concave (compare Figs. B and A, 
5, in frontispiece), causing each pappus to separate 
from all the others, and the hairs to spread out like 
an umbrella inverted, and we have the “hairy орел, 
° spherical head,” each seed with its bal- 
loon spread ready to catch the Wind and 
sail away. The dandelion mother shows 
по favoritism. She gives each seed baby 
a choice seat on her tower, from which 
to view the world and take flight. 

Mother Dandelion’s care for her seeds 
does not end with the arrangements for 
their dispersal by the friendly wind. Not 
merely does she provide each seed with 

Fig. 14. 5 : 
Seed of Dandelion. a balloon, or parachute, but to each she 
gives a set of grappling irons to anchor 
again to Mother Earth. If we examine carefully (see 
Fig. 14), we shall find about the upper end of each 
seed many little spines growing obliquely outward and 
upward. As the seed, "fier its flight in the air, settles 
down, these spines catch in the grass, and then the 
swaying of the-parachute causes the seed to work 
deeper and deeper into the grass. If it alights on rock 
or hard soil, it is not so apt to catch, but may be 
carried farther, to a more, promising landing-place. 


` 
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It would seem that Mother Nature or Mother Dande- 
lion was thinking, when she gave the seed its color, 
how much better it would escape. the sharp. eyes of 
birds and insects if it had the color of the ground «here 
it must rest for months. \ . 

When we study the dandelion in this way, asking 
“why” and “how”? as well as “what,” investigate the 
work of its parts as well as their structure, what do°we 
gain from it? What is the educational value or aim 
of such a study of the functional relations of the dañ- 
delion to its environment, of its dependence on and 
adaptation to environment, as compared with the value 

- of the previous study of its structure and 
form relations ? 

First. Our interest in the dandelion is greatly in- 
creased. We have studied it not merely for its form, 
but as a plant endowed with life. We have given it a 
personality somewhat akin to ourselves, and watched its 


struggles and perseverance and triumphs. We begin 


to feel some Sympathy for the domestié weed. This 


is particularly true of children, 
appeals so strongly. 
Second. Our ai 


structuzal or 


to whom living nature 


ppreciation of tlre beauty of the dande- 
lion, which may have begun with the study of Structure, 
increases greatly as we learn ‘to see not merely the 
beauty of form and color, but tho far’ higher beauty 
of function and adaptation. « Handsóme is. that hand- 
Some does," is as true for the. dandelion as for any of 
the human kind. е ў ^ 


Third. We have laid Some foundation for realizing 


a 


">. 
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" 


e and helpfulness of all nature, 


and for comprehending the unity of nature. The dan- 
delion bas become more than something with root, leaves, . 
It has become a unit, with all its 
hich much of its 


the mutual dependence 


flowees, and seeds. 
ated, and a centre about w. 
t has been grouped. F 

ned to think as well as to see; 
to"investigate the “ why” and “how” as well as the 
« what” of the dandelion. We have learned somewhat 
Better to see or think of things in all their relations, 
functional as well as structural, relations of depèn- 
dence as well as relations of similarity and difference. 
We have deyeloped somewhat our capacity for broad 


parts rel 
physieal environmen 
Fourth. We have lear 


thinking. 


We have studied the dandelion as an isolated form 
or structure ; ‘we have compared it with other forms of 
plants; we have considered its dependence on and 
adaptation to its surroundings. Have we exhausted 
its relations, — studied them all? Hove we put into 
or obtained from the wayside weed all that may make 
its study of educational value, —all its ‘content? 

Does the dandelion*have any relations to man, or any 
higher relations ? To our practical, matter-of-fact reader 
may come visions — or nightmares — of the intensely 
bitter dandelion tea administered in childhood days by 
mother or,grandmother as a * spring medicine."  Per- 
haps we remember with more pleasure the dandelion 
greens made from the young leaves. So the dandelion 
is of somc? use іо man. + 


d . 
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It may be that we recall the persistent but often 
vain efforts to eradicate the dandelion from our lawn. 
Now that we understand better the resources of the 
plant, we are not much surprised that we were defeated 
in our struggle with it. Perhaps we have noticed how 
the dandelion ‘accompanies man in his conquest over 
nature; seems to thrive best in the vicinity of man. 
It is, in some degree, dependent on or affected by man. 

“Are we still young enough, in heart, to enjoy tell- 
ing time as we did in childhood, by seeing how many 
“blows” it takes to scatter all the seeds in a ће 
or, by a similar process trying to discover * whether 
mother wants us"? Perhaps we lave not forgotten 
how to make dandelion curls and dandelion chains. 


The dandelions were close to us and d 
childhood days. 


ad; 


ear to us in our 

Has the thought come to us that the d 
weed is more to man than medicine or 
pest or a plaything; that it may have 


or use for man? Haye we appreciated tht beauty of its 
contrasting green and gold, and the exquisite delicacy 
of its cluster of seeds? Why is it, like hosts of other 


weeds, so pretty? Its beauty is not essential for seed- 
making. Why is it that — 


eSpised wayside 
food or a plant- 
a higher function 


on! 6, 


“Dandelion through the meadow 


makes 
A royal road w 


ith seals of gold"? 


Why is it that among the flowers, the 


“Stars that in earth's. firmament do shine,” 
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we find most frequently about our homes 


... “the dandelions, bright 


» As if night had spilt her stars” ? 


Is it not because they are related to something higher 
in man than his physical or material aature? Have 
we really studied the dandelion with our children until 
we have helped them to appreciate its beauty ; not only 
its beauty of color and form, but, far higher than these, 
its beauty of function and adaptation, the way in which 
it is fitted for and performs its work? Тһе dandelion 
sthetie nature of the child. Indeed, 
a fuller enjoyment of the 
ained little from our nature 


ministers to the © 
unlegs the study "leads to 
beauty of nature, we have g 
study. 

Lengfellow has said, — 


[п all places, then, and in all seasons, 
Flowers expand their light and soul-like wings, 
Teaching us, by "nost persuasive reasons, 
How akin they are to human things." 

As we study the mutual dependence’ and mutual 
helpfulness of all parts of the plant, as we discover 
how they help and are helped by insects and wind and 
rain and sun; do' no lessons come to us, and even more 
strongly to our children, concerning our relations to the 
world about us? How akin to the child are the dande- 
lion and the violet, of which Lowell writes, — 

“For the whole year long I see 


1 АЙ the wonders of faitliful Nature 
* Still worked fos the love of me; 


z 


34 NATURE STUDY. 


Winds wander, and dews dri 
Rain falls, suns rise and set, 
Earth whirls, and all but to prosper 
A poor little violet.” 


p earthward, 


The dandelion is a symbol of man. Its life 3$ full 
of symbolism for the children. From the study of the 
plant, from what comes to the child through his eyes, 
the gateways to his soul, our boys and girls can better 
appreciate what they receive from their environment, 
and what they owe to it. Hans Andersen brings out 
these ethical lessons in « The Apple Branch,” and in 
many other tales. Thus the dandelion may minister 


the ethical nature of the child —, 


and of his teacher, 
We cannot do better than turn to Léwell’s poem, 
“To the Dandelion”; — 


to 


TO THE DA NDELION. 


Dear common flower, th: 
Fringing the dusty road 
First pledge of blithesome May, 
Which children pluck, and, full of pride,’uphold, 
` High-hearted buceaneers, o'erjoyed that they 
An Eldorado in the grass have found, 
Which not the rich earth’s ample round 
May match in Wealth, thou art- more dear to me 
"Than all the prouder Summer-blooms- ma; be. 


о 


ut grow'st, beside the way, 
with harmless gold, 


Gold such as thine ne’er drew the 
Through the primeval hush of Indi; 
Nor wrinkled the lean brow 


Of age, to rob the lover's heart of ease ; 


"Tis the Spring’s largess, which she scatters now 
To rich and poor*alike, with lavish hand, 


"Though most hearts never understand a 


Spanish prow 
an seas, 
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To take it at God's value, but, pass by 
The offered wealth with unrewarded eye. 


'Bhou art my tropics and mine Italy ; 

o look at thee unlocks a warmer clime ; 

The eyes thou givest me 
‘Are in the heart, and heed not? space gr time: 
Not in mid June the golden-cuirassed bee 
Feels a more Summer-like, warm ravishment 
In the white lily's breezy tent, 


* 
His fragrant Sybaris, than I, when first 
From the dark green thy yellow cireles burst. $ 
. 
4 Then think I of deep shadows on the grass, i 
j Of meadows where in sun the cattle graze, 
M Where, as the breezes pass, 


* The gleaming rushes lean a thousand ways, 
Of leaves that slumber in a cloudy mass, 
Or whiten in the wind, of waters blue 


} 2 That from the distance sparkle through " 
f Some woodland gap, and of a sky above 
Where one white cloud like a stray lamb doth move. 


E 
My childhood's earliest thoughts are linked with thee; 
The sight of thee calls back the robin’s song,” 

Who from the dark old tree : 
Beside the door, sang clearly all day Iong, 
} * And I, secure in childish piety, 
Listened as if I heard an angel sing 
* With news from Heaven, which he did bring a 
Fresh every day to my untainted ears, 
When birds and flowers and I were happy peers. , 


{ > : 
. Thou art the type of those meek charities 
- Whith make up half the nobleness of life, 


Those cheap delights the wise 
> Pluck from the dusty wayside 6f earth’s strife 5 
Words of frank cheer, glances of friendly eyes, 
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Love's smallest coin, which yet to 

'The morsel that may keep alive 
A starving heart, and teach it to behold 
Some glimpse of God where all before w. 


some may give 


аз cold. 


Thy wingtd seeds, whereof the winds 
Are like the words of poet and of sage 
Which’ through the free heaven fare, 
And, now unheeded, in another age 
Take root, and to the gladdened future bear 
That witness which the present would not heed, 
Bringing forth many a thought and deed, 
And, planted safely in the etern 


al sky, 
Bloom into stars which е 


arth is guided by. 


Full of deep love thou art, yet not more full 
Than all thy common brethren of the ground, 
Wherein, were we not dull, a 
Some words of highest. wisc 
Yet earnest faith from day 
Some syllables, which, ri 
A spell to soothe life’s bitterest aches 
And ope Heaven's portals, 
Yea, nearer ever 


lom might be found; 
to day may cull 
ightly joined, can make ^ 


» Which are near us Still, 
than the gates of II], 


How like a prodigal 


doth nature Seem,o 
When thin, fo 


r all thy Eold, so common art! 
Thou teachest me to deem 


More sacredly of every human heart, á 
Since each reflects in joy its scanty gleam 
Of Heaven, and could some wondr 

Did we but pay the loye Ne owe, 
And with a child's undoubting wisdom look 
On all these living Pages of God's boók, 


OUS secret show, 


But let me read thy le 


Of one good gift fro 
Old I shall never 
While thou e 


sson right or no, © 


m thee» my heart is si 


ure; 
grow 


take caré, 7 


ach year dost come to keep me pure 


c 
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With legends of my childhood ; ah, we owe 

Well more than half life's holiness to these 
Nature's first lowly influences, 

At thought of which the heart's glad doors burst ope, 

fn dreariest days, to welcome peace and hope. 


А à 

“We feantob stop With the «esthetic beauty and the 
symbolism and ethical lessons of our wayside friend. 
Everything about it points to its Source. Т6 is one of 
“these living pages of God’s book," a leaf in the 
“manuscript of God." Its form and structure and 
plan, and, much more, its life and adaptation or fitness 
for its place, point to ‘its Maker. Unless we, and our 
boys and girls, look from nature and through nature 
up te nature’s God, our study of the dandelion or of 
nature has missed its highest value. In this highest 
spiritual relation we discover that which illumines and 
relatés and unifies all else. 

Perhaps we tan now better understand and appreciate 
the thought from Tennyson with which we began, — 


“Flower in the erannied wall, 
I pluck you out of the crannies ; 
Told you here, root and all, in my hand, 
Little flower — but if I could understand 
What you are, root and all, and all in all, 


RUM should know what.God and man is," 2 
E 
e o 
o 
Ф о 
o 
o 9 ө 
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CHAPTER Ii. 
t 
THE STUDY OF THE tABDIT. 
An Introduction to Animal Study. 


IN the previous chapter we have studied the dande- 
lion as a type of the plant. We have approached it 
from the morphological or structural point of view, be- 
cause that is the phase of the plant which has’ been 
most emphasized in the plant study of the past, and 
most teachers and adult students are apt to look at the 
plant from that point of view. We have shown how 
much richer and higher content there is in the investi- 
gation of the life and relations«of the dandelion than 
in mere analysis, description, and classification, From 
Some consideration of aims in nature study, we have 
been led to urge that the order commonly followed and 
the work done by older students in their plant study be 
modified in work with children; that they begin with - 
and emphasize the observation of the life and function 
of the dandelion and its parts; Proceeding from this to 
structure or adaptation, and finally to comparison and 
classification. є 

In this chapter we shall study the rabbit as a type of 
the animal. We wifl approach it from the standpoint 
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of the child, not of the adult, and will follow the order 
of study indicated at the end of the previous chapter. 
This chapter is thus intended to illustrate, much more 
definitely than did Chapter I, method in nature study. 

Th®Uomesticated-rabbit is selected, because it is so 
common and so many children have made a pet of it 
and have observed its habits; because it can be easily 
obtained and kept and its life and habits can be readily 
observed in the sehoolroom or school-yard; because a. 
rich literature, mainly of folk-lore, has been gathered . 
about the rabbit, and because it is an excellent iype 
animal and starting-point for the study of its many rela- 
tives, the * gnawers" or rodents. Another good type 
animal easily' studied is the cat. 

Much of what follows is a gathering-up and summa- 
rizing of work in the writer’s class in nature study 
methods in the Oswego State Normal school. Тһе 
work of each class begins with a careful study of some 
common plant or anim, or both; this forms the con- 
erete foundation for the work of the term. One class 
spent two weeks on the rabbit: observing (from live 
animals at the school) and writing about its habits; de- 
scribing its structure and mi "e drawings of the ani- 
mal and:<of its parts ; comparing it with the squirrel, rat, 
cat, canary-bird, and otber animals, and thus classifying 
it; and finally searching the library to ascertain What 
others had discovered and written about their friend, 
and to gather all the folk-lore and other literature re- 
lated to the rabbit. This was followed by a very hasty 
discussion of aims in the rabbit study, and of the order 


° 
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to be followed in the work with the children. Each 
member of the class was then expected to prepare an 
outline, very definite and Specifie, for the study of ihe 
rabbit with children of a certain age or grade iii school, 
different sections of the class preparing outlines for the 
different grades, frora the first to the eighth. 


Later 
some time was spent discussing and e 


riticising these out- 
lines. The writer wishes to acknowledge his indebted- 
ness to the members of his class for many helpful ideas 
„and suggestions, and for much of the related literature, 
The plan of work and method followed in studying 
the rabbit depend: — к 
First. Upon Ше aim kept in mind: е cultivs 
а sympathetic interest in the rabbit 
and through this a better appreciation of the beauties 
and uses and rights of the world of life; or a develop- 
ment of the intellect and intellectual powers of the 
child, training him to observe and think and express ; 
or the acquisition of a mass of- facts about the rabbit 
and animals in general. Aims in nature, study are dis- 
cussed in Chapters IV and Ms 


Second. Upon certain laws of mind : that the child 


depends upon his senses and mainly upon his eyes for 


real knowledge; that each new idea must be related to 
or incorporated with what is already in the child's mind 
befors it becomes his mental possession; that the mind 
receives and retains ideas most readily when they are 
presented in order, Step by step, each point Wlearly and 
deeply impressed before a new point is presented ; that 
the child must arrange and give back, or express in s 


Шоп of 
and ia animai life, 
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way, the ideas presented to him, to insure clear, definite 
ideas, and to develop the power of conveying ideas to 
others. These underlying psychological principles and 
their application are discussed in Chapters VII, VIII, 
IX, and X. z 

Third. Upon such conditions as the age and capacity 
of the children, the material obtainable for study, and 
particularly for comparison, and the importance of cor- 
relating the rabbit study with and making it helpful in 
ether school-work. These are discussed in Chapters- 
XI XIBWand XIII. . a 

On account of the dependence of the child on his 
senses, we avoid mere talking or reading about the rab- 
bit, the first and greatest fault in much nature work, 
and make every effort to have him see as much as pos- 
sible; we emphasize and begin with and build upon that 
which he eanesee, and omit or merely touch upon and 
leave till later that which cannot be seen. Because of 
the necessity of relating the rabbit study to what is 
already in the child's mind, we begin with that in the 
rabbit whieh is most closely related to the life of the 
child and most appeals to him, and dwell on its home 
, and home-life, its need of protection and the care of its 
young, dnd other characteristics which show * how akin 
they are to human things." To meet the demand of 
the mind for continuity of thought, each lesson has a 
central thought, -but is related to the lessons preceding 
and following ; each lesson is divided into two or more 
somewhat distinct steps, and the steps and lessons aré 
carefully summarized, thus clarifying and clinching the 
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important faets and thoughts, upon which new work 
must be based. Provision is made for expressive work, 
to lead the child to arrange and thus clarify his ideas, 
to give teacher and child a means of testing the 
ness of the ideas gained, and to make the 
helpful in other school-work. 

The work has been planned for what are believ 
be average schoolroom conditions. 


ie. clear- 
rabbit study 


ed to 
It is assumed that 
most teachers ean, with some effort, and trouble, obtain 
living rabbits, preferably from or through their pupils, 
and keep them or care for them for a few days in the 
schoolroom or school-yard. Without. the living rabbits 
the study is of comparatively little value. , The work is 
planned for intermediate grades, about the fifth or sixth 
year in school; suggestions are given for adapting it 
to younger or older pupils. The lessons, including the 
related reading and expressive work, are supposed to 
occupy from three-quarters of 


an hour toan hour, Much 
better results will be gained from long lessons two or 


three times a week than from short lessons (fifteen or 
twenty minutes) daily. 


OUTLINE FOR THE 


STUDY OF THE RABBIT. 
AIM. 
General Aim. To awaken a sympathetic interest in 
and love for all animal life, so that the children will be 
— kind and gentle in their dealings with animals; to help 
the boys and girls gain some realization and apprecia- 
tion of the beauty ard unity of nature, and of the care 
and plan shown in nature, 
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Minor Aims. To lead the children to observe the 
habits and structure of the rabbit, and see how they are 
adapted to its life and home; to enable them to gain 
definite knowledge whieh may be used in later work; 
to develop their powers of observation, expression, and 


thought. ° Г 


MATERIAL. > 

“Absolutely necessary are one or two living rabbits, 
in schoolroom or in school-yard, confined if necessary 
ih boxes or cages enclosed in wire netting. 

Helpful will be, а box of sand in which the rabbits 
can dig or burrow, the skeleton or picture of the skele- 
ton ef a rabbit or of the rabbit's head, to show the 
gnawing and grinding teeth, and pictures illustrating 
their home and habits. Living or mounted specimens 
of a£ least two or three closely related animals, such 
as the squirrel, mouse, and rat, and of dissimilar ani- 
mals, such as the cat, are necessary for good work in 
comparison and classification. Pictures will be helpful 
if the animals themselves cannot be obtained. 


HELPFUL LITERATURE AND SUPPLEMENTARY READING. 


1. Jóel Chandler Harris's Nights with Uncle Remus. 

2. Joel Chandler Harris’s Daddy Jake the Runaway. 

3. Cowpers Poems: Epitaph on a Hare and accom- 
panying note. a 

4. Bret Harte’s Poems. Battle Bunny. . 

5. La Fontaine’s Fables. Translated by Elizur 


Wright. E 4 
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6. William Hamilton Gibson's Sharp Eyes. How 
Bunny writes his Autograph. 
T. John Burroughs's A Year in the Fields. Winter 
Neighbors. - ти 
8. John Burroughs’s Signs and Seasons. ^ Winter 
Neighbors. 
9. John Burroughs’s Riverby. A Life of Fear. 
10. St. Nicholas Magazine. Old volumes. 
- Nos. 1 and 2 contain negro folk-lore, in which « Brer 
Rabbit" plays a prominent part. They contain much 
excellent supplementary reading, Wich can be read or 
told to children of any age. і 1 
In many editions of Cowper's poem: is a note accom- 
panying his poem, “ Epitaph on a Hare,” in which he 
gives a most interesting account of pe 
he kept for several years. ; 
Bret Harte tells in “ Battle Bunny ” hew at the battle 
of Malvern Hill «a white rabbit, whieh had been hop- 
ping hither and thither over the field swept by grape 
and musketry, took refuge among the skirmishers, in 
the breast of a corporal." 


t hares which 


Among La Fontaine’s Fables are such as: « The H 
and the Frogs,” « The Ears of the Hare,” “The H 
and the Partridge,” «The Hare and the Tortoise.” 

In. Sharp Eyes Gibson tes ‘how Bunny makes his 


tracks. In his book Highways and Byways, Gibson 
“has а beautiful picture of the r 


* A Winter Rendezvous." 


John Burroughs tells in Winter Neig 
both No. 7 and No. 8, a little about a ra 


are 
are 


abbit, at home, called 


hbors, found in 
bbit which took 
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up his abode under the naturalist's study floor, and much 
more about equally interesting animal neighbors and 
visitors, In Zverby he tells of the life of fear led by 
the rabbits and hosts of other wild animals. 

-The old volumes ‘of St. Nicholas contain many excel- 
lent and well-illustrated rabbit stories for children. 

Much on the habits and structure of rabbits, good 
fof reference or supplementary reading, but lacking, 
usually, in literary value, can be found in books otf 


Zoülogy and natur history, and in the natural history 


readers for children. 


"ORDER OF LESSONS. 


LJ г 

LESSON І. Home and Home Life. 

Lesson Il. Habits. Positions and Movements. 

Leson III. Habits. Feeding, Washing, and Senses. 

Lesson IV. Literature and Folk-lore Related to Life 
and, Habit. 

Lesson V. General External Structure. Body and 

Limbs. 

Lesson VI. General External Structure. Head, 
Ears, Teeth. 

Lesson VII. Comparison and Classification. © Gnaw- 

5 * * ers" or Rodents. 1 

Lesson VIII. Comparison and Classification. Verte- 

E brates and Mammals. 


PREPARATORY WORK. 


Eave two rabbits ina large wire cage in the school- 
room several days before beginning formal work. The 
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А 
observation of habits, on which much later work a5: “2 
based, requires time. Have, if possible, a large tray of 
sand in one corner of the schoolroom; occasionally let 
the rabbits out in the room. 


Too much emphasis cannot be placed on the necessity 
of personal observation of the rabbit by the teacher, as 


—— eee 


Sm" 


е 


= 


Fig. 15. Rabbits fn S-hoolroom Cage. 


merely reading about the rabbit cannot lead ber children 
in observation. "The teacher who depends on the book 


will almost certainly have pupils who depend on the 


well as by the children. The teacher Who prepares by 1 
teacher and book. 
1 


кеу. m 


Боя 


‚ do, at least when their food is dry, 
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for rabbits as far as possible. Feed 
three times a day. * In the morning give them a hand- 
ful of hay or dry clover, and a little of such green food 
about noon, some good oats or meal; 
and hay, if that which was 
aten. Rabbits are yery 
let them have too much, 


Have pupils care 


as is in season ; 
at night, more green stuff 


given in the morning is all e 
fond of green food, but do not 
ild be taken that this is quite dry. No 
for rabbits than parsley and the tops, 
atter are eaten with much 


and care shot 
green food is better 
the roots of the ] 
ttuce, the leaves — or better 


turnips and parsnips, 


of carrots ; 
relish. Besides ili€se,. le 
still, the stumps —‘of a cabbage, 
can sgmetimes be given them.” It is commonly be- 


lieved that rabbits do not need water. They certainly 
and when they have 


young rabbits to be fed. 
Find out how many of the pupils have or have had 
rabbits, and get them to watch their pets at home, and 
11 something definite they have dis- 
Strongly emphasize the idea that 
of the children are desired, not 
what they have heard or read about the rabbit. 
Dwell on observation of habits, the study of which 
requires" most time. Much about structure will be 
learned incidentally 5 the-definite study of points of 
an pe left^for the formal lessons. Direct 
ing on the blackboard or giving 
such questions as the. 


come prepared to te 
covered. aboutthem. 
only the observations 


structure с 
the observations by plae 
from day to day, 


to the pupils, 
igated whenever the children have 


following, to be invest 
or can be given opp? 


© 


riuniby : — 


o 
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Position. What is Bunny’s position when lying down: 


or sleeping? Where and how are his legs placed? His 
ears? Does he lie just as the cat, or dog, or cow, or 
horse does? Are his eyes tightly closed when he is 
asleep? How does he sit? How does he stand when 
watching or waiting for food, or when listening ? 

Movements. How does he move about his cage? 
About the room? (Observe carefully and tell exactly.) 
How many ways of moving about does he haye? 
(Walking, hopping, and jumping.) Does he make 
much nbise-when he moves about? Why? Notice the 
kind of tracks he makes (in damp sand, or, in winter, in 
snow. See Gibson's Sharp Byes.) "How does he dig 
holes in the sand? i 

Eating. What does the rabbit eat? How? Have 
the children feed him. How does he gnaw the:wood 
of his cage? Are his teeth like any of your teeth ? 
Are they all alike? What is peculiar about his upper 
lip? (The cleft.) Watch him eating, and see the use 
of this kind of upper lip. a 

Senses. Watch the movements of the rabbit’s ears, 


particularly when there is a sudden noise, and observe 


their position at different times, Does he move them 
as the horse does? What is the use of having them 
So large? Сап he hear sell? Сап he see well? 
Watch Bunny's nose, particularly when 
near. Сап he smel! well? , 
Cleanliness. How do the rabbits keep clean ? Watch 


them wash themselves and one another, 


yand find exactly 
how they do it. Do they wash just as the cat does? 


food is brought 
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Breathing. Put your hand on your chest, and note 
how it moves when you breathe. When does the chest 
move out or expand? When move in or contract? 
How many times à minute? Watch the breathing of 
the rabbits, and confpare it with your own. 

Burrowing. lf possible, give the rabbit a chanee to 
burrow in the yard or in a box of earth, that pupils may 
seeshow he does it. 

Disposition. Are the rabbits fond of one another? 
Wateh and see what they do to and for one another. 
(Play and. eat together, wash each other’s*facts, go to 
г. Do they fight one another? Are 
Are they timid or easily fright- 
ened? Are they trustful when we are kind to them? 
Ave rabbits all alike in disposition, or does each have 
his own traits, just as boys and girls do? Try to dis- 
cover the distinctive traits of disposition of the rabbits 
under observation. See also note by Cowper, referred 
to under Helpful Lite ature. The confidence of a wild 
rabbit in man'is brought out in Bret Harte’s * Battle 


sleep close togethe 
they gentle or rough ? 


Bunny.” 
LESSON I. 


ә ^ 
+ , Homes and Home Life. 


Special aim. To broideh the sympathy and knowl- 
edge of the chiltlren by helping them to see some of the 
points of similarity between the homes and home life of 
the rabbits and of themselves, leading them from the 
domesticated rabbits to the less familiar wild rabbits ; 


to lay foundations for the study of habits. 1 


° 
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Aim given to the pupils: 'То-Чау we are going to 
find out all we can about Bunny’s home. 

Material needed. A box of earth in which Bunny 
can burrow, and pictures of wild rabbits in the woods, 
or even of the woods alone: pictures of the burrows of 
rabbits or other similar burrowing animals, such as the 
prairie dogs, will be helpful in impressing the ideas. 
Some beautiful pictures of rabbits at home can be found 
in Gibson’s Highways and Byways and Sharp Eyes. 

SrEP I. Domesticated rabbits home. B 

To give the children the right point of view, it may 
be well to begin the lesson by asking some of the pupils, 
those with good homes, about their homes, bringing out 
briefly the necessity for protection from rain and cold, 
and for food and care; the special care given to the 
children, and, most of all, to the baby; the mutual love, 
helpfulness, and forbearance, which really 
home. Now let us study the rabbit's home. 
is certainly not here in the school-room. 

The homes of the rabbits. Where and how they are 
kept. (In cages or loose in yards.) The construction 
of the houses or cages, to insure protection, 
and cleanliness. Use of cages in pr 
from weather and from anim 


make the 
Its home 


fresh air, 
otecting rabbits 


als from which théy cannot 
protect themselves. Contentnient in these when Bunny 


is well fed and cared fo How they escape from them 
by gnawing the woodw 
walls. How, when loose, they sometimes m 
for themselves, or hide un 
or under low-branching 


ake burrows 
der buildings-or in brush. piles 


shrubs and trees or in tall grass. 


ork or burrowing under the 


COURTESY OF PERRY PICTURES CO. 


> RABBITS "AT HOME. ^ 
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Care of rabbits. Importance of cleanliness, Feeding 
~ them. What, how, when ? Importance of often giving 
them their liberty, letting them run about. How they 
appreciate kindness shown them ; -how affectionate and 
trustful they sometimes become. (See Cowper's account 
of the treatment of his hares.) 
© Home life. How affectionate they usually are. How 
pleased to be with one another when placed together 
after separation. Cit is often asserted that а rabbit, 
accustomed to the company of others, will pine and soon 
die if kept alone.) How they huddle together when 
resting or asleep. How they play and frolic together, 
particularly when let loose. Their scrupulous cleanli- 
ness, usually ; how they wash themselves 
other. Their care of their young. 
Summary. Have a definite oral summ 
questions as possible, having tw 
they сап and as clearl 
following points : 
The homes of the tame rabbit. Ы 
How we should care for the rabbit, 
their gratitude for our kindness. 
How the rabbits love and care for one 
Step 2. The homes rom which the rabbits first came. 
The rabbits were not always. pets. Like the horse 
and cat and dog, and all our domestic aaimals and pets, 
they were once wild. 2 f 
Why made apet. Review those characteristics 
out in previous Step, which make the 
its tameness; its cleanliness B 


and one an- 


ary with as few 
9 or more pupils tell al] 
y as they бап about each. of the 


„апа how they show 


another, 


brought 
rabbit a good pet; 
the comparative 


ease 
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with which it can be cared for, on account of the nature 
and variety of its food. In Europe millions are raised | 
every year and sold for food; their skins and fur are 
also largély used. c 
Their original homes. Wild rabbits have been found 
for thousands of years in the warmer parts of Europe, 
Asia, and Africa. No true rabbits occur in America, 
except those which have been brought here. What we 
call wild rabbits are really hares. Have these regions í 
located by the pupils on the maps, if they are old enough 
to use maps. Try to picture the homes of the wild rab- 
bits in the woods айа fields, and their free life as com- - 
pared with that of,their tame cousins. 
Ther houses. They have no boys to make houses for 
dem; they make their own by burrowing. The tame 
rabbit in a box of earth-or loose in the yard may show 
how the rabbits dig their burrows. The burrows are 
said to be in a zigzag, to make it harder for other ani- 
„mals to get in; in the side of the hill, when possible, to 
facilitate the removal of the earth, and to have several 
openings for escape. Because of the social instincts of 
the rabbits, qu burrows often communicate, forming 
a * warren," in which scores may live together. The 
mother often digs, a special burrow for her young; try- 
ing to find a dry place i light sandy soil, enlarges the 
bottom for a “ nyrser, y,» and pulling hair from her ówn 
* body, makes, from it and dry leaves, a comfortable bed 
for her Ъаййез. Tt is said that she often remains with 
them two days without any food. When hunger com- 
pels her to go out, she carefully covers the opening. 


T ? П 
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Their home life. «Tn its wild state the rabbit is an 
intelligent and amusing creature, full of odd little tricks, 
and given to playing the most ludicrous antics as 16 
gambols aboat the warren in all the unrestrained joy- 
ousness of habitual freedom. B 

“At one tine they are 
doors. of their unde ionally sitting 
upright and gazing in every direction, as if fearful ef a 
surprise, and all behaving with the supre 
Next moment some one gets angry and stamps his fact 
fiercely’on the ground as a preliminary observation be- 
fore engaging in a regular fight. "Suddenly а whole 
party rush off at full Speed, scampering over the ground 
as if they meant to run a mile, at least, but unexpectedly 
stop short at an inviting tuft of herbage, and nibble it 
composedly as if they had not run a yard. Then. sud- 
den panic will flash through the whole party, and with 
a rush and Scurry every rabbit leaps into its burrow and 
vanishes from Sight like magic: The spot that was go 
full of life but a moment since is now deserted and 
silent as if it had been uninhabited for ages; but in a 
few moments one little nose is seen cautiously poked 
out of a burrow, the head and ears follow, and in 
few minutes the frightened rabbits have come 
the light of day, and have reeorimenced 
pastimes.” (From Animate Création). 

Their enemies. They are found in ever 
owls and hawks Swoop down from above ; Weasels, 
foxes, hedgehogs, and the domestic cats catch them 
in or dig them from their burrows 5. Шап (the most 


ы LI 


gravely pattering about the 
rground homes, occ 


mest gravity. 


a very 
Again into 
their interrupted 


Y direction; ' 
i 
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, Cruel of all, because he kills them for mere sport and 
not to satisfy his hunger) ehases them with hounds. 
Appropriate here will be a story illustrating the occa- 
sional sagacity of the rabbit in outwitting the hounds, 
or a story from ANigZts with Uncle Remus. See also A 

Life of Fear in Burroughs’s Ztiverby. , 

Their food and the damage they do. Often kill young 
trees by gnawing the bark. When abundant, are vely 
“destructive to vegetation, sometimes ms king it impossi- 
ble to raise crops. In some countries, such as Australia; 
where they were introduced as pets and haye multi- 
plied enormously,.great hunts, with hundreds of men, 
are organized, and the rabbits are killed by thousands. 

Stanmary., Have several pupils summarize the points 
discussed, emphasizing their burrows, warrens, and home 
life. 

Sk 3. The home of the hare (usually called the 
8 wild rabbit? 5 of our country. 

Any of the pupils who have lived in the country or 
have passed much time in the woods can probably tell 
something about the * wild rabbit." Depend on them 
as much as possible. 

How distinguished from rabbit. The hare always has 
longer ears, longer thàn the head; in the rabbit the 
ears are shorter than the head. The common species 
are consider rably darker in volor than the rabbit, atleast 
in summer, the more common one being yellowish 
brown in summer and gray in winter (hence called by 
the early settlers “gray rabbit,” a name still used) ; 
another reddish brown in summer and whitish in winter 


> 
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(pure white in the far north), with ears tipped with 
black. "The «gray rabbit? can often be obtained at 
the markets in winter; it is largely used for food. 
Common in the west is the « Jack Rabbit." 

Home. Occurs in most or all sections of the United 
States. Does not burrow, but only makes a slight de- 
pression in the ground, usually under a tuft of grass or 
fern or a low bush or a pile of brushwood, in which the 
hare lies so flatly pressed to the earth and so closely 
resembling in color the soil and dried herbage that 
it can hardly be distinguished from them. То this 
‘simple home, or * form " as it is called, the hare seems 
‘much attached. ^ 

Home life. "Touch only on points different from rab- 
bits. More Solitary, not social in habits. Said to be 
more courageous. Sagacity in escaping from hounds 
and from its many other enemies. 
stands perfectly still or Squats behi 
being almost indistinguishable from its surroundings. 
Often destructive to trees and other vegetation. Тһе 
article by Cowper, referred to under Helpful Litera- 
ture, tells much about the life and habits of hares 
which had -been domesticated. 


STEP 4, Summary of whole lesson and expressive 
work. T 


Dwell in this final oral summary on the home and 


home life of the tame rabbit, and of the hare or Ameri- 
can “wild rabbit; ” these are nearer to th^ children, 
and it is more important that they should know and 
remember about them. The study of the true wild 


When hunted, often 
nd а clump of sod, 
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` rabbit of other lands is of value, mainly, as a means of 
relating, and at the same time distinguishing, these two 
which ogeur about our homes. 

As much of the matter in this lesson cannot be based 
on.aetual seeing by all the members of the class, it does 
not seem wise to ask all the pupils to Write about the 
home of the rabbit. It may be well to have those wko 
have kept rabbits write about “ My Rabbit at Home." 
These papers may be .read and preserved as written- 
sümmaries. An excellent way of summarizing such a 
lesson may. be to read and discuss with the pupils one- 
or more of the articles suggested under Helpful Litera- 
ture.o The articles will serve to re-enforce and more 
deeply impress some of the thoughts, which may be 
more important than the mere facts, and the discussion 
may enable the teacher to test the real results of the 
lesson. 

Adapting the lesson. Where: the children “are full 
of the subject” of rabbits, tame and wild, it will be 
necessary to extend this into two lessons. Where they 
know from observation considerable about the homes of 
tame rabbits and nothing about their wild cousins, it 
will be well to emphasize Step 1, and merely touch on 


Steps 2 and3. < Where they know little or nothing 


about rabbits, and the lesson is merely so much informa- 
tion given thefa by the teacher, it should certainly be 
condensed, into one lesson. In such case, however, the 
ested may occupy another lesson. 


reáding sugg 
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LESSON II. 


Habits, Positions, and Movements. 


Aim. Muchas given in Lesson I. 
about the homes 
we ‘will see 


We have learned 
and home life of the rabbits. 
hov much we have learned 
we can learn, w 


To-day 


. and how much 
ith our own eyes, about their habits, and 
the ways in which their life resembles ours. 


Fig. 16. Drawing of Rabbit, “ blocked ine 


Preparation. Previous observations. The success 
of Step 1 will depend almost entirely upon the definite- 
ness of these preliminary observations. 

STEP 1. Positions. 

When at rest. Draws himself together into а furry 
bzll, his back arched, with the hi 


ghest point back of the 
middle, his head drawn in close to the body, 
turned more or less backward, 


closed, his feet under him so th 
When asleep. Sometimes i 


` 


his ears 
his eyes only partly 
at they Scarcely showy, 

n aboye position. More 
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. commonly he stretches his body out full length, turns 
on one side with his hind legs extended and his head 
resting on his fore paws, his ears lying back close to the 
body with the openings always turned outward, and 
with the eyes always, apparently, partly opened. Rab- 
bits often sleep or rest close together, with their heads 


on one another. 


LY 


Fig. 17. Drawing of Rabbit, completed. 


When sitting. Sits with the hind legs doubled under 
him and the fore legs straightened, thus raising the 
fore part of the body,’ and with the ears erect, or with 


the body resting ‘on the hind legs and the fore legs quiet 
When feeding often assumes this 


T or used as hands. 


position or the next. А 
„When rsaching for ood or listening. Often stands 


with body stretched out full length, resting on the hind 
feet or toes, the head extending upward and forward. 


^ 
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Compare the positions with those of the cat. Notice 
that their position, whether reclining or sitting, is usu- 
ally such that they can spring up instantly, that the 
opening of their ears is always turned outward, vhat they 
hear very slight noises even when asleep, and that their 
eyes never seem to be entirely or tightly closed. Why 
is this so? 

Summary and expressive work. For a summary have 
at least two children tell, as clearly and exactly as pos- 
sible, the position of body, head, ears, and feet when the 
rabbit is- reclining, and two others tell about the posi- 
tion of these parts when the rabbi; is sitting up, all 
telling the “why” as far as possible. As the impor- 
tant ideas to be impressed are position or form ide 
these can be expressed by drav 
and exactly than by words, dr 
best summaries. 


as, and 
ving much more clearly 
rawings may serve as the 
If any pupils can draw fairly well, 
have them draw, in outline merely, the positions of the 
rabbit. Have the class, with the rabbits before them 
for observation, tell the teacher how to draw the outline 
(only gross features, not details) of the rabbit on the 
blackboard. If the teacher pretends to know nothing 
about it, and compels them to observe exactly and ex- 
press clearly, by drawing orly what they tell her and as 
they tell her (but not carrying this so far as to discour- 
age tne children), this exercise may be made very 
able in helping both teacher and pupils to te 
exactness of their observations and their 
pressing their ideas clearly. С 
This Step 1 is essential for giving the children the 


profit- 
st the 
power of ex. 
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^ 


` basic form ideas which will enable them to picture the 


rabbit, and serves as a foundation for the study of other 


* habits and of structure. 


Srer 2. Locomotion. . 

Walking. Wateh Bunny in his cage, or where he has 
little room to move about. llave children recall, or 
better show, how they walk, moving the two legs alter- 
nately, and then how they walk on “all fours.” Why 
do they move the right arm and left leg and the left 
arm and right leg together? The rabbit walks in the 
same way, but is apt to bring his two hind feet forward 
with a jump. Compare with walking of eat or horse or 
dog. e Bunny does not walk much. 

Hopping. His usual means of locomotion when not 
frightened or hurried. Best seen when rabbit is loose 
in tlfe room. Have the children tell or show how they 
hop. If they hop on “ all fours," they will hop as the 
rabbit does. The fore feet touch the floor one after the 
other, then. the hind feet are quickly brought forward 
together. 5 

Jumping. Mis means of movement when hurried or 
frightened. Notiee how softly and quietly he comes 
down, and how his feet spread out. Can only be seen 


when he has room to jump. “It is difficult to see just how 


he does it. How do the children jump? The rabbit 
does it in much the same way, moves his fore feet for- 
ward at the same time, then quickly brings his hind feet 
fotward so that they are outside and in advance of the 
fore-feet, making a jump of a yard or more. A little 
sand or even chalk-dust scattered on the floor over which 
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the rabbit hops and jumps may show the marks he 
makes, which the children may often see in the snow. 

Adaptation for locomotion. Which legs are the longer 
and stronger? Why? Why do the hind legs (the 
portion most readily seen) double baekward, like the 
joint at our ankle, while our legs have the main joint, 
at the knee, doubled forward? 15 there any advantage 
in this arrangement when the rabbit hops or jumps? 
Compare with cat, dog, and horse. Why is it easier for 
the rabbit to hop or jump.than to walk? How are his 
feet and toes arranged and covered to prevent jar and 
noise when he moves? 

Summary. As hopping is the main means of lozomo- 
tion, so far as the children can usually observe, 
size this. Have the pupils tell, and if necessary show, 
or illustrate, exaetly how the rabbit hops, and tell what 
they can about walking and jumping. Have others tell, 
with the rabbits before them, how the legs, fore and 
hind, are fitted for hopping and jumping rapidly and 
. noiselessly. Reading and discussing Gibson’s How 

Bunny Writes His Autograph will further summarize 
and impress what they have observed. 

STEP 3. Playing, breathing, 

Playing, Nothing probably 
dren. the similarity between 
“how akin they 
their frolies. 


empha- 


burrowing. 

will so impress on chil- 
rabbits and themselves, 
are to human things; 
The rabbits the writer observed had great 
frolies in the schoolroom after most of the pupils had 
left, playing “‘leap-frog,” “tag,” and ofher games, and 
acting like two happy, active children. Р, 


as watching 


‘bits much prefer to make their 


"in the lesson w 
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Breathing. Have the pupils first describe how they 
themselves breathe, telling about the movements of the 
chest and-sides, and noting how fast they breathe. They 
can then tell more intélligently what they have observed 
about the breathing of the rabbit, comparing with them- 
selves. When do the rabbits— and they — breathe 
most rapidly? Why? 1 

Burrowing. As this is so essential in the life of the 
wild: rabbit and many other animals, it will be helpful 
if ‘the pupils сап see exactly how they burrow, digging 
with their fore feet, and pushing the earth away with 
their hind feet. Two or three pupils, preferably those 
who have rabbits, may be assigned this as a special 


topic for investigation and report. It is said that rab- 
burrows on hillsides. 


Why? Many of our hares, or so-called * wild rabbits,” 
burrow under the snow in winter. 

Srmp 4. General summary and expressive work. 

Not everything observed or discussed in the lesson 
can be or should be reviewed at the end, but those 
habits most important and most clearly observed. If 
the drawing of the yabbit in one or two most common 
attempted, às suggested after Step 1, this 


positions „is 
If this seems impossible, 


can be the expressive work. 
perhaps the pupils can write about those things stucied 
hich they have seen most clearly, and 


therefore know most about. A good subject will be, 


“How Our Rabbit Rests and Plays,” telling how the 
rabbit’ lies when resting, and how he sits, how he hops 
when playing, and. how he breathes after playing. A 


= ea 
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broader subject with more scope for individual obser- 
vations is, * What I Have Seen About the Rabbit/s 
Habits." Insist that each pupil tell only what he has 
Seen, and tell it as exaetly as possible, looking at the 
rabbit or going to the rabbit, when necessary, to make 
sure of the truth of what he writes. 


LESSON HI. 
Habits. Feeding, Washing, and Senses. 


Aim and preparation. As in Lesson 1I. 

Material. Living rabbits which have not been fed 
for several hours. F ood, such as cabbage and carrots, . 7 
to show how they bite off food and how they gnaw. & 
Water for them to drink. Й 

Step 1. Feeding. 

` Child's eating. Have children tell, апа perhaps show, 
how they eat their food, biting it off with the sharp, flat ! 
biting teeth Gneisors) in the front of their mouth, and | 
grinding it with the broad, grinding teeth at the back. 
Have them feel the shape of the two kinds of teeth. 
They can eat almost any kind of food. Haye them note | 
that they move their jaws up and down and sideways | 
when chewing. ў 

Rabbit’s food. Leaves, vegetables, bark, ete. 
meat or grain, but food which must be bitten off. 

Rabbit’s eating. Have pupils tell everything already 
observed about the rabbit’s way of eating. Give rab- 
bits cabbage. Note how they often eat together from | 
^he same leaf. Note position, commonly reaching up 


; not 


{тош teeth. 
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orsitting on hind legs. How does the cleft upper lip 
aid them? How do they bite off the cabbage? Note 
carefully number and character (chisel-like sharpness) of 
front or incisor teeth in each jaw. The rabbit moves his 
lower jaw up and down and sideways, and from front 
to back, when he chews, much as the child moves his 
jaw. It is difficult to see the baek or grinding teeth. 
If necessary, tell children that the rabbits have five or 
six grinding teeth in each half of each jaw. Compare- 
with food and way of eating of cat or dog. Does the 
cat or dog have any teeth which rabbit does not have ? 
(Canine or dog teeth.) 

Gnawing. Perhaps pupils have already observed the 
rabbit gnawing the woodwork of his cage or home, or 


‘have discovered evidences of his gnawing power. Try 


to asgertain exactly how they do it, how they use their 
teeth in the process, and how the teeth are fitted for 
gnawing. They may gnaw the carrots. 

Adaptation. How the rabbit is fitted for its food and 
way of eating. Reason for the long, chisel-shaped, sharp 
Tell the children that the back of each 
incisor tooth is softer (composed of dentine) and wears 
away more rapidly than the front part (covered with 
enamel); thig keeps them^always sharp. As fist as 
they wear away they grow out from the jaw, 
their length usually rémains about the same. 
times they grow, more rapidly than they wear away; 
then the rabbit has a hard time, and may in time die, 
because his teeth become so long he cannot eat. Use 
of the cleft upper lip. Advantage of having the lower 


‚ so that 
Some- 
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jaw move up and down and from side to side and from 
front to back, somewhat like our jaw, but moving more 
freely. 


Summary. 


Have pupils tell: — 
» How the rabbit's way of eating is like ours, and how 
different from it. 

How the rabbit's teeth and lips are like our teeth 
and lips, and how they differ from them. 

Step 2. Drinking. 

How does the child drink? Pours or sucks water 
into his mouth. How does the cat drink? Curves the 
tip of its tongue into the shape of a spoon, and laps or 
draws the liquid into the mouth. How does the rab- 
bit drink? 

SrEP 3. Washing. 

How do children wash? Need soap, towel, comb, 
brush. Do they keep as clean as Bunny? One great 
reason why he is a pet is because he keeps so clean. 
How does he do it without soap or towel? How many 
of the children have their hair well combed or brushed ? 
How does Bunny's fur look? How does he keep it 
looking so well without comb or brush? 

Bunny uses the bottom of his foot, with its stift h 
for brush and comb, and his tongue for a wash clo 


th or 
Sponge. Licks with his tongue parts which c 


àn be thus 
reached; washes face and other parts with jaws; holds 
down ears with hind paw, З 


and washes with tongue or 
front paw. 


airs, 


^ 
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This is an interesting step to the children, and will 
repay careful, patient observation. 

Compaye with the way in which cat washes herself. 
Very similar. E 

SrEP 4. Hearing, smelling, sight. 

Need of keen senses. То aid in escaping from enemies. 

Hearing. Recall how people put their hands behind 
theif ears to help them hear better, and how they turn 
their hands and ears toward the sound. Some of the ~ 
pupils may have noticed how horses turn their ears 
toward the sound. . 

Note how the rabbits lift up their ears at a sudden 
sound,cand how they are turned with the opening for- 
ward and outward. Try to test acuteness of hearing. 
-Note position of ears when Bunny is quiet, resting or 
sleepifig. Reason for having such large ears ? 

Sight. Eyes seem to be partly open, even when rab- 
bit is sleeping. Why? Our eyes are in front and in 
sockets. Rabbits eyes more at sides and are large, 
“bulging out” more. Why? It is said that the rab- 
bit can see behind and at the side better than straight 
before him. It must be difficult to close the eyelids 
over eyes that are so large and protruding. (The belief 
that rabbits cannot shut their eyes is the basis of the 
story “Brother Rabbit and the Ginger Cakes” in Joel 


. Chandler Harris’s Daddy Jake.) 
Smelling. Constant motion of nose. 

when cabbage or similar food is brought near. Does 

the rabbit's sense of smell seem to be good? 
Summary. Ноу do Bunny's ears, eyes, and nose 


Wateh nose 
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Step 5. General summary and expressive work, 

Have pupils write about * How We and the Rabbits 
Eat, Drink, and Wash Ourselves,” letting each tell most 
about what he is most interested ia. 

At this time pupils would enjoy and appreciate what 
Cowper tells about his hares. 


LESSON Iv. 
Literature Related to Life and Habits. 


Aim. To broaden and strengthen the ideas of the 
pupils by having them look at thé rabbit and his life 
through the eyes of others. ; 

Material. Any of the literature or folk-lore suggested 
under Helpful Literature will be appropriate and help- 
ful. Tf this is not available, considerable on the habits 
of rabbits and of their relatives, such 
can be found in the books on popul 
or in the Nature Readers. PU 

Method. Do not let the class, as a class, read any- 
thing with distinct literary merit, such as “Battle 
Bunny" or anything like the- dialect stories of Joel 
Chandler Harris. They will “murder” it, and miss 
most of the thought and beauty. Read these to them, 
or intrust such reading only to pupils who сап do it 
fairly well. That which is merely supplementary read- 
ing and not literature may usually be read by the class 
with advantage. 

A little discussed with them and rel 
observations is better than much mere 

It may he well to discuss Some of 


as the squirrels, 
ar natural history, 


ated to their own 
ly read to them. 
the superstitions 
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connected with rabbits or hares: the carrying of a rab- 
bits foot in the belief, most prevalent among colored 
people, that it brings good luck; the fear of a hare or 
hare’s foot among English fishermen, so that the men- 
tion of a hare's foot brings terror; a hare thrown into 
a boat will prevent it from going to sea, and a “hare 
running along the beach in front of all the fishermen’s 
huts would shut them up as effectually during the day 
as if each were guarded by a regiment of soldiers; ” " 
the old belief that witches could turn themselves into 
e 


hares. 
о LESSON V. 
General External Structure. Body and Limbs. 

Aimof this and succeeding lessons. To lead the 
child to broader conceptions and greater unity by help- 
‘ing him to see the plan of body of one animal and its 
adaptation to its life, and to discover this plan and 
adaptation to life in many related animals. 

Aim, as given to pupils: To-day we will find out all 
that we ean abont the body and limbs of the rabbit. 

Material. Living rabbit, as before. Skeleton, or pic- 
ture of skeleton, of rabbit or some other quadruped. 

Srer 1. General appearance. 

Review,position of rabbit and of legs and ears when 
he is reclining and when sitting, as studied in Lesson 
П. The best preparation for the study of structure is'to 
dave the teacher make on the blackboard a drawing of 
the rabbit iw these two positions, drawing from the de- 
scription and directions of the pupils; this exercise will 
compel the pupils to observe very carefully the form and 
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relative position of the rabbit and of its main parts. 
After this drawing has been made and erased, if the 
pupils can draw the rabbit for themselves, drawing as 
exactly as they can, directly from the rabbit, the study 
and description of form or general external structure 
will be much simplified. 

STEP 2. Body, trunk, head. 

Body as whole. Form egg-shaped, or somewhat cylin- 
drieal when stretched out. Narrower and somewhat 
pointed at anterior end, like most boats and fishes. 

Position commonly along or parallel with ground. 
Compare with usual position of children. 

Compare size with that of other familiar animals, 
such as cat. Measure absolute length and height, and 
relative length of trunk and head. 

Furry covering. Everywhere except on inside of 
ears and tip of nose. Beauty; softness and fineness 
(һауе pupils feel it) and color. Note color under feet. 
Variations in color in different individuals. Color be- 
coming lighter in winter in hares. Use; to beautify 
and to protect: from cold. Compare with clothing of 
children and furs worn in winter. 

Two main divisions. Form and relative size, and rel- 
ative position of trunk and head. Impress by sketch- 
ing mere outline of the two. Each generally ovoidal. 
Head about one-third length ef trunk, with its 
axis oblique (about 60°) to axis of trunk. 

STEP 3. Тай and limbs. < 

Tail. Position, direction, size, covering. Impress 
small size by contrasting with other animals. 


longer 


o 
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Limbs. Review what was learned in Lesson II. about 
usual means of locomotion, hopping and jumping. How 
many times as far can the rabbit jump as the child, 
keeping ій mind their relative size. 

Have children tell about their own legs and arms, 
their position, relative size, the direction of motion and 
comparative freedom of motion of arms and legs, the 
three divisions of each (upper arm, fore arm, and hand, 
and thigh, leg, and foot), and the direction of motion 
at the joints, at knee, ankle, elbow, and wrist. Have 
them note and show how, when ready to jump, they 
stand on their toes, with legs flexed at ankle and 
knee, and spring. by suddenly straightening these 
joints. ` 

Position and attachment and covering of legs of 
yabbit., Greater freedom and range of motion of fore 
legs. Greater size and strength of hind legs. 

Parts of hind leg. . Thigh, leg, and foot. Compare 
with child's leg. Thigh very short, with joint corre- 
sponding to child's knee close to the rabbit's body. 
Leg, corresponding to part of child's leg between knee 
and ankle, long and strong. Prominence of ankle 
joint. Part below the ankle joint, corresponding to 
child's ankle and,foot, greatly lengthened. Cushion 
or pad near end of foot covered with brush-like hairs. 
How many toes on each hind foot? Are they movable? 


Do they spread out? Compare legs, toes, and claws 


with those СЁ cat or dog. 
Fore limbs. Relative size of parts and character of 
joints, as compared with similiar divisions of child's fore 


б.» 
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limbs. Number of toes and flexibility. Comparison of 
fore paws with child’s hand. 

Adaptation or “why.” Use of limbs. Hind legs 
mainly for jumping or hopping, the rabbit’s way of 
moving about. Fore legs mainty for grasping things, 
and sometimes for defence. Compare with uses of 
child’s legs and arms. The former require strength, 
the latter freedom and range of motion. Legs adapted 
for jumping by their strength and character of joints 
and direction of bending. The lengthened foot gives 
a firmer support, and probably greater strength and 
quickness. The flexibility of thé foot and toes, and 
cushion on the toes, lessen the jar and noise when alight- 
ing. The spreading of the toes and the hairy brush 
aid in making the step so noiseless, and assist in walk- 
ing on the snow. In similar way study adaptation of 
fore leg. 

Do not let this degenerate into a mere * guessing 
match." Base all study of adaptation on definite, care- 
ful observation of habits, Structure, and use; otherwise 
itis useless, or worse than useless. 

In this study: of adaptation, teacher and children are 
*thinking God's thoughts after Him" in a way which 
appeals very strongly to ehildren, if it is properly done, 
based on what has come to them through their senses, 
not merely “preached” to them. 

STEP 4. Skeleton. 

Have children discover, by feeling their own bodies, 
that each has a backbone, ribs, and a bony framework 
or skeleton, in arms and hands and legs and feet. Lead 


а A 
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them to think and tell about some building which they 
have seen in process of erection. What is the use of 
the framework of the house? Of the skeleton or bones 
of the body? ^ 

Holding Bunny by the ears, have one or two chil- 
dren gently feel of his body. Does he have bones? А 
backbone? Ribs? Bones supporting hind legs and 


Fig. 18. Skeleton of Hare. 


feet? Bones in fore leg and feet? What are they 
for? | 

With older pupils a skeleton of rabbit or other quad- 
ruped, or picture of a skeleton, will be helpful in im- 
pressing the plan of the bony framework. Compare 
with picture of human skeleton. 

With young children touch very lightly on this step. 

Sexp 5. “General summary and expressive work. 

A drawing of the rabbit, drawn with care by each 
child from nature, even though very crude, is the best 


. 
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way of reviewing, making clear and exact, clinching 
and expressing, the main points of structure. 

If this seems too difficult, have them write about 
“What I Have Learned About the Rabbit's Body and 
Legs,” or “The Parts of the Rabbit's Body and Legs, 
and How They are Fitted for His Life,” or « Ways in 
Which the Rabbit’s Body and Legs and My Body and 
Legs are Alike." The written work may be left Until 
after the next lesson, which is short. 

Adapting Lesson. If too long, dwell on structure and 
adaptation of limbs, and on existence of backbone and 
of bones in limbs. 

LESSON VI. Sa 
General External Structure. Head, Ears, Teeth. 

Aim. As in Lesson V. 

Material. Living rabbit and cat or dog. If obtain- 
able, skeleton, or picture of skeleton, of head of rabbit 
and of eat or dog, showin 
number of teeth. 

Step 1. Drawing. 

A drawing, made as carefully as possible by each 
pupil from nature, of head and neck, bringing out rela. 
tive’ position and form ог appearance of neck, head, 
еатз, eyes, nose, and whiskers; will compel the pupils to 
observe much more carefully than if they merely tell or 


write about them, and will greatly aid in impressing 
these features upon the mind. 


Step 2. Head as whole. 
. Connected with body by short, flexible neck. Neck 


g kinds, arrangement, and 
a 


+ 


E 
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-often looks as if string were tied about body where 


head joins it. Head somewhat egg-shaped, its axis 
oblique to axis of trunk, and about one-third as long, 
covered With fur, except inside of ears and tip of nose. 

Srer 3. Ears, eyes, nose, and “ whiskers.” 

Ears. Position: on top of head. Compare with posi- 
tion and freedom and range of movement of child’s ears. 
Form: like a leaf rolled at base. May be well to have 
a piece of paper cut shape of ear and rolled in same , 
way. Size: measure length, and compare with length 
of head. Covered with fur on outside, with hairs in- 
side, longer and more numerous toward base. Net- 
work of veins on inside, giving pinkish tinge. More 
or less transparent, and apparently delicate, but quite 


_strong, as shown by fact that rabbits are carried by their 


ears. a 
Eyes. Have pupils observe and tell about their own 


— their position in front of head, sunk in sockets, 
with upper and lower eyelids, with eyebrows and eye- 
lashes, with a dark pupil in centre of eyeball, a colored 
iris about that, and the white of the eye around 


eyes, 


part or 
the iris. 

Compare rabbit’s eye with child’s eye. Is on side 
ands out from head, is usually pinkish, 


of head, large,.st 
parts of child’s eye, but 


has parts corresponding: tc: \ 
somewhat diffienlt to вее. Perhaps quick-eyed pupils 
can discover under the two eyelids a thin, membraneous 
* third.eyetid," which covers the pupil somewhat when 
the eyelids ‘are brought together, and is drawn down 


into the inner lower corner of the eye as the eye is 
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opened. If they watch the movements of the eyes, 
they may observe that the rabbit can turn his eyeball 
toward his tail, and see behind him with little movement 
of the head. 4 

© Nose. Position: very freely movable, and almost 
constantly in motion. Small, as compared with most 
enimals. Naked at tip (compare with cat or dog), 
with V-shaped partition between two openings, orcnos- 
trils. 

“ Whiskers.” Position: at side of mouth and below 
eyes. Compare with cats © whiskers.” Are said to aid 
rabbit in feeling, and to tell him whether any opening 
his head may enter is large enough for his body.to pass 
through. 

Adaptation. Advantage of position, form, size, and 
freedom of movement of ears; use of hairs on inside. 
Advantage of having eyes on side of head; of having 
them stand out so far from head; use of “third eye- 
lid” if rabbit does not shut his eyes. 

Summary. With topics below writter on blackboard, 
have pupils tell orally, with as few questions as possible, 
all they can about —. 

The head: position with reference to body, shape, 

‘size. і "3 H 
The ears: position, meveinents, shape, size, how 
adapted to rabbit's use. j 

The eyes: position, parts as compared with pupils? 

eye, how adapted to needs of rabbit. xS 

The nose: position, movements, size, covering, open- 

ings. 
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STEP 4. Mouth and teeth. 

Mouth and lips. Position of mouth. Upper lip cleft 
up to nose. Why? Recall what pupils have observed 
about advantage of ihis when gnawing. Lower lip 
small. s 

Jaws. Have pupils note that wẹ can move only our 
lower jaw, not our upper jaw, and can move it up and 
dowa, from side to side, and slightly, from front to back. 


Fig. 19. Skull of Rabbit. 


° 


The up-and-down movement enables us to bite. How 
do the other movements aid us in grinding our food? 


Movements of rabbit’s Jower jaw are similar; but the 


movement from front to back, best seen when he is 


“chewing his eud,” is greater. 

_ Teeth. Have pupils ascertain and tell about the kinds 
of teeth in their own mouths: the chisel-shaped biting 
or ireiser teeth in front of each jaw; the longer, pointed 
teeth next to these, the dog teeth or canine teeth, one 
on each side of the incisors ; Several flat, rough grinding 
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teeth, toward the end or side of the jaws. Use made 
by children of incisors and grinding teeth. 

Examine teeth of cat or dog. Incisor teeth readily 
seen, but grinding teeth somewhat difficult to see. 
Great length of canine or dog téeth. Used and fitted 
for seizing and tearing animals and meat. 

* Examine teeth of rabbit, comparing with teeth of 
child, and of cat or dog. Back teeth will probably have 
to be studied from a skeleton, or pieture of skeleton of 
head, or the teacher may have to tell pupils about them. 
Note the two long sharp incisor teeth in the front of 
each jaw, and the space at either side of these without 
any teeth. From a skeleton of the rabbit's head e 
be seen the two additional very small teeth back of and 
hidden by the incisors in the upper jaw (found only in 
rabbits and hares), and the five or six flat grooved 
grinding teeth in the ends of the jaws, each with a 
transverse ridge of enamel, so that ii appears to be 
composed of two halves. 

The provision made for keeping the incisor teeth 
sharp, and for replacing the parts worn away by gnaw- 
ing, has been already given.in Lesson III. 

The character and number of the teeth are very im- 
portant in classification; hence pains skould be taken 


to have them thoroughly wnderstood as a basis for the 
next lesson on classification. 


an 


Adaptation. See also Lesson III. The rabbit belongs | 


to a group or order of animals called *gnawers?" -Ilow 
is it adapted for gnawing? By cleft upper lip, free 
movement of lower jaw, and position, Shape, size 


© 
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strength, arrangement of enamel, and manner of growth 
of teeth. 

Srer 5. General summary and expressive work. 

Making a drawing-of head and parts externally vis- 
ible is most exact and effective way of summarizing 
these. With this, or in place of it, can be an oral or 
written summary, telling briefly but exactly * How 
the^Rabbits Mouth and Teeth are Fitted for His 


Food." 
LESSON VII. 


Comparison and Classification.“ Gnawers”’ or Rodents. 
7 t 


Ave To broaden pupils’ conceptions and lead to 
greater unity in their minds; to train them to compare, 
to diseriminate between essentials and non-essentials, to 
undezstand plan and to discover similarity of plan amid 
in minor details; to make rabbit a type 


great diversity 
mind of a great order of animals, the 


in the* pupils? 
© gnawers » or rodents. 
Material. Living rabbit and eat or dog; hare (сап 


often be obtained from meat marketin winter), or pic- 
ture of hare, showing incisor teeth; any other ro- 
. dead, or mounted, such as rat, mouse, 
squirrel (in winter сап sometimes be obtained at mar- 
ket), gopher, prairie dog. зот woodchuck; pictures of 
y carnivorous animals, showing ea- 


dents, living 


beavers, and of an 


nine teeth, - 

Xessentials of classification. Classification is based on 
atities, or similarity in plan, as distin- 
ch minor characteristics as size, colo, 


essential simil 
guished from su 


"The hairy covering or fur, pl 
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and markings; two houses may be very simil 
and yet differ greatly in size, color, and markings, or 
trimmings or decorations. Hence it is wise to begin 
the comparison with two quite similar animals, to dwell 
on essential similarities rather thàn differences, and to 
emphasize these similarities, bring them into stronger 
relief, by contrasting these similar animals with those 
quite dissimilar, 1 E 


ar in plan, 


Comparison and classification require very careful 
questioning or development work by the teacher. Dis- 
e . . 
tinguishing between essentials and. non-essentials re- 


quires knowledge and judgment; abstracting and 
applying plan demands some intellectual power- Honce 


in this work the pupils need considerable guidance and 
help. 


1 The most essential features in the classification of the rabbit 
are ;— 


The bony skeleton » placing it among: 


and backbone or vertebral column 
the vertebrates, 


lacing it among the class of vertebrates 
called mammals, 


The way in which it feeds and the ch 
incisors, and the molars in e 
ing that it belong: 
or redents. 


The long ears, short tail, and two small accessory incisor teeth, hidden 
behind the large incisors of the upper jaw; these are characteristic of 
the family of hares (the leporidie), including the rabbits, 

The ears, shorter than the head, and the habit of burrowing in the ground, 
distinguish the rabbit from the hare. 


aracter of the teeth, two large 
ach jaw, with no canine teeth, show- 
8 with the order of mammals called “ gnawers 


"These essential features are given here merely to assist the teacher 
and give point to the lessons which follow. They should be gained from 


the children, as a result of their observations and comparison, never 
n.erely given to the pupils. 


m 
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Strep 1. Comparison of different rabbits. 

Have pupils compare size, color, and markings of the 
rabbits they have with others they haye seen, to show 
that they may differ jn these respects and still be rab- 
bits; that is, that size, color, and markings may not be 
If they cannot compare | 


important in classification. 
sats they have seen, to im 


many rabbits, compare the 
press the same thought. 

Sree 2. Comparison of rabbit and hare. 

Have pupils compare with hare or pieture of hare, 
bringing out similarity in general appearance and plan, 
in possession of bae bone, in being covered with fur, in 
haying: teeth alike in number and character, and differ- 
ences in length and color (?) of ears, and habit of bur- 
rowing in the ground. The pupils will tell of other 
points, but teacher should emphasize and clinch those 
above. 

If slight comparison is made between the rabbit and 
hare and the cat, the essential similarities will be im- 


pressed by coritrast. 
Srup 3. Comparison of rabbit and other rodents. 


Have pupils compare rabbit with squirrel, chipmunk 
rat, mouse (small for most satisfactory work), muskrat, 
woodehtick, gopher, beaver, or other available gnawing 
animals, bringing out similarities in general plan, bony 
skeleton, possesion of fur, and character of teeth, and 
the essential differences: such as the climbing habits, 
shezt-cars, long, bushy tail, sharp claws, and greater 
comparative length of upper incisors in the squirrels ; 
the burrowing habits, thick, clumsy body and short legs 
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of the woodchuck; the similar habits and body and 
cheek-pouches of the prairie dog and gopher; the aquatic 
habits, webbed hind feet, and broad, flattened, sealy tail 
of the beaver; the aquatic and hurrowing habits, 
tail, musky odor, and color (brownish above, gray be- 
neath) of the muskrat; and the omnivorous habits, 
long, naked (not covered with hair) tail, and narrow, 
pointed, lower incisor teeth of the rats and mice, Try 
to relate differences in structure to differences in 
habits. 

The results will be much more satisfactory if the 
rabbits can be compared with two or more other rodents ; 
it is dangerous and wrong to encourage or allow. the 
pupils to generalize from too few particulars, as they 
do when they assume the char 
the observation of two Species 

STEP 4. General summary. 

Gather up from the children, characteristics in which 
all studied (except the cat) are similar ; general plan, 
backbone, fur, teeth. In what respects are all like the 
cat? In what respects do all differ from cat ? 

Write on the blackboard a list of points in which all 
the animals studied are like one another and unlike the 
cat. ^ All animals having tliese characteristics dre called 
"gnawers" or rodents. Write under this, gaining from 
pupils, distinctive characteristics of the, different kinds 
of rodents studied. This tabular view appeals to the 


еуе and greatly helps the memory. Have children make 
copy of it. 


long 


‹ 


acteristics of rodents from A 
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*LESSON VIII. 


Comparison and Classification. Verterbrates and 
А , Mammals. 

Sree d. Comparison of rabbit and cat. 

Review points in which all animals previously studied 
(except. cat) are alike, points in which they are like the 
cat? points in which all differ from the cat. Cat differs 
in having a longer, more lithe body, incisor teeth more- 


Fig. 20. Skull of Cat. ^ 


numerous, and not well fitted for gnawing, canine teeth 
long, conical, and pointed, grinding teeth with two or 
more rather sharp projections on their outer end, not 


"well fitted for grinding, and claws strong and sharp. 


Relate differences in structure to differences in habits 
and food,- to bring out the “why.” 

Compare cat with dog. Similar, but claws not so 
shasy ү hy cannot cogs climb trees ? 


Compare rabbit and cat with any other carnivorous 
animals of which mounted specimens or good pictures, 
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showing canine teeth, can be obtained. Relate pecu- 
liarities of structure to habits. 

Gather from pupils, and write on the blackboard, a 
table such as the following : 


Gnawing Animals or Flesh-Eating or Carnivorous 
Rodents — Animals — 
Have four long chisel-shaped Have many (twelve) smal} in- 
incisor teeth. cisor teeth. 
" Have no canine teeth. Have four long pointed canine 
teeth. 


Have flat-topped grinding teeth. Have grinding teeth with tops 


having*points. 
Gnaw and grind their food, Tear and grind their food. 


—À 


* 
Rabbit, hare, rat,, mouse, squir- 


Cat, dog, fox, wolf, lion, tiger, 
rel, woodchuck. 


Skunk, wildeat, leopard, bear, 


9 


АП һауе а bony skeleton and backbone, and are 


covered with fur. 


STEP 2. Comparison of rabbit with chicken and fish. 

These are selected because most children haye dis- 
covered, when eating them, that they have a bony 
skeleton and backbone. 

Chicken. Like rabbit in having bony skeleton and 
backbone. Different from rabbit and all-the other 
animals studied in havin 
& hard mouth or bill, 
feathers. [ 

Fish. Like rabbit in having bony skelei.. and 
backbone. Differs from all animals already studied 
in having no legs, Swimming in the water with its fins 


g ‘two legs, a pair of wings, 
and in being. covered with 
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сапа tail and in having its body covered with scales | 
(generally) instead of fur or feathers. 

АП animals studied so far have skeleton and back- 
bone. ° 

SrEP 3. Comparison of rabbit and some invertebrate 
animal. 

Select any invertebrate animal which pupils have dis- 
covered, or ean be led to discover, to be without in- 
ternal skeleton; that is, without backbone or bones of 
any kind, such as the caterpillar, slug or shell-less snail, і 

earthworm, or some insect. 

How like othe? animals studied? Only in having 
life, and in being an animal instead of a plant, in hay- 
to moye itself, and a mouth to take in food. 


H кеш» 
ing power 
n having no baekbone or bones, and 


Differs from most i 
in having more than four legs. 

АЙ those with a backbone are called vertebrates. 
The others are invertebrates. 

All vertebrates with more or less furry or hairy cov- 
ering are called mammals. АП with feathery covering 
and wings are birds; all with scaly covering (some- 
times naked) and with fins are fishes. 

$тЕР 4. Summary and expressive work. 

Have:pupils review both process and facts by having 
them write (assign different topics to different pupils) 


about: — 
1. « What We learned from the comparison of differ- 


ent rabbits.” 

SON 

9. From 
e 


3. Rabbit and squirrel. 


the comparison of rabbit and hare. 
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4. Rabbit and cat. 
5. Rabbit, chicken, and fish. 
6. Rabbit and caterpillar. 
Written summaries are usually more definite and 
exact. Have these read and discussed in class. 
Pupils can apply what they have learned about classi- 
fication by writing the following lists of animals: — 
1.. A list of all the animals they can think of which 
are vertebrates. 
TAI list of all the animals they can think of w 
are not vertebrates or are invertebrates. 
8. A list of vertebrates which are’ also mammals, 
4. A list of mammals which are ; 


also carnivorous 
animals. , TE 


hich 


5. A list of mammals which are 
rodents. 

Why is our rabbit classed with 
With the class mammals ? 
With the family of hares? 


also gnawers or 


the vertebrates ? 
With the order rodents? 


ADAPTING WORK TO OTHER GRADES. 


For Grades or Years One and Two. 


The work as planned will certainly occupy two weeks, 
forty-five minutes to an hour a дау. Little folks could 
not do much of the work outlined ; it would be difficult 
to keep them thoroughly interested in ori topic so long, » 
They are most dependent on their senses, "ust have 
Work most closely related to their child-life, and have 
very little power of reasoning or of abstracting, 


7 
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With the children of the first or second year there 
should not be more than five lessons on the rabbit. After 
having the rabbit in the room a week, to get acquainted 
and anstver the simpler questions given under Pre- 
paratory Work, the Јеѕѕопѕ could be divided as fol- 


lows: — 


Lesson I. Home and Home Life of Child and Tame 
Rabbit. 

Lesson II. Habits. Movements and Playing of 
Child and Rabbit. 

Lesson ПІ. Habits. Food, Feeding, Washing, Hear- 

m ing of Child and Rabbit. 

Lesson IV. Structure and Adaptation: Limbs, 

Teeth, Ears of Child and Rabbit. 


LxssóN У. Bunny’s Cousins. Squirrels, Rats, Mice. 


For Grades or Years Three and Four. 

Lesson I. Something of life of our own “ wild rab- 
bit" or hare, in addition to life of tame 
rabbit, dwelling on difference in life, 
rather than 6n differences in structure. 

LzssoN II. e Careful study of one or two most com- 
mon positions, of walking, hopping, 

ў and playing, and of breathing. 

Lesson ПІ. Múch as given. 

сале : 
LrssoN IV. Much as given. 
Lesson У. Somewhat less detail. 
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Lesson VI. Dwell on ears, jaw, and incisors, and on 
adaptation. 
Lesson VII. Compare rabbit with two other rodents, 
with cat and with fish and chicken (or 
` canary-bird), dwelling on clearly visible 
characteristics (the bony skeleton is 
3 - not visible), and trying to impress clear 
à А idea of gnawing animals and of hairy 
or fur-covered animals. 


For Upper Grades. 


In grades five or six, for which this is. planned, and 
with older pupils, the study of the rabbit may well be a 
veritable “introduction to animal study.” Beginning 
with the rabbit, the other rodents or mammals or verte- 
brates may well occupy for months the period which 
can be given to nature study. In the school with which 
the writer is connected such work, continued four or 
five months, three to five times a week, has aroused 
great interest and given very satisfactory results in 
grades six, seven, and eight. The boys in particular, 
at this age, are apt to take more interest in such animal 
study than in plant study. The work must, however, 
be observational, based on the careful observation of 


type animals, not mere reading and talking about 
animals. d di 


а 
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CHAPTER III. 


WHAT IS NATURE STUDY? id 
^ . 


For many years a struggle has been going on in our „ 
higher institutions of learning between the upholders 
of the classics and of the sciences. One class has lim- 
ited education almost entirely to the study of man and 
his languages, history, and literature, and to methods of 
exact reasoning, or mathematics. The other has advo- 


, cated the study of man's surroundings, his physical en- 
f vironment, of the world in which man is placed and on 
fi which he so largely depends. The defenders of the 


classical education have been compelled to yield point 
after point to the champions of the scientific education. 
To-day we are coming to the conclusion that we can 
get the best well-rounded, liberal education by a com- 
A promise: between the two opposing schools, in the study 
| of man and nature. 
From the higher seats of learning the struggle “has 
1 passed into the secondary sckools, the high schools and 
Ж academies, where a similr compromise is being effected, 
or a sharp distinetion made between the students taking 
classizal.cxa those pursuing scientific courses. 
Our, elementary schools have until recently confined 
their work to the human studies, or studies relating , 


о чиа 
ә 
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to man, to his language and other methods of con- 
veying ideas, to his methods of exact reasoning, and 
to the way in which he has parcelled up the earth. 
Everything has been centred about man, a$ the uni- 
verse was once supposed to be centred about. the 
earth. Even geography, the study of which might well 
have brought the pupils into closest relation with their 
physical environment, has been, not a study of the 
earth, of our physical environment, but almost entirely 
a study of a description of the earth, and of 


tion, not to any great extent of physical forces, pro- 
cesses, and features, but very largely of the divisions 
made by man, and of the features due to man. The 
schools have placed all emphasis on the “essentials,” 
reading, writing, and drawing, 

raphy. The children in 
almost nothing of the othe 
the physical world, w 
their life. 


a deserip- 


arithmetic and geog-. 
these schools have studied 
r part of their environment, 
hich forms such a large part of 


To-day the old conflict is being waged in these cle- 


mentary schools. The champions of science are urging 


the introduction from the beginning of the child’s 


school-life of some study of the world of sense which 


lies'about the child. "This has been. designated. as ele- 
mentary science, or nature study. 


It seems w 


ise at the very beginning tu determine just 
what we me 


an by elementary science, or nitive study. 
This will prevent ambiguity and misunderstanding in 
later discussions, — - ; 
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‘The terms “elementary science ? and “nature study ” 
are both widely used. Elementary science is, perhaps, 
more exact, and therefore more scientific. Nature study 
has a less formidable, sound, and better expresses the 
pirit in which the Work should be undertaken. 16 
seems mucli the better term, at least for the work in 
the first four or five years of the school course. e 
The former term includes two ideas. — First, it is ele- 
mentary, ав distinguished. from advanced, In the aim 
or purpose of the work, in the material selected, in the 
methods pursued, it is elementary; planned for and 
adapted to the needs and capacities of the pupils of 


elementaxy schools. In the second. place, it is science, 
classified knowledge. 

« Knowledge” our dictionary defines as “ clear and 
certain perception,” * familiarity gained by actual expe- 
rience.” In the very beginning we cannot emphasize 
too strongly the ideas involved in these definitions of 
knowledge, — “clear and certain perception,” * famili- 
arity gained by aetual experience.” Let us analyze 
them. “Clear,” —not hazy or foggy, but sharp and 
distinct; “certain,” — поб what we imagine or think 
we know, but what we are absolutely sure of; “ per- 
ception,  — net what has come to us from others alone, 
from book or teacher, Dut” the mental pieture based 
upon what we bave seen, or what we have apprehended 
with our own senses. Equally significant is the other 
дейш н “Familiarity,” — “intimate and frequent 
converse or association," like that among the members 
ofa family ;- gained,” —acquired by effort, not merely, 
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absorbed; * actual," — real, as distinguished from theo- 
retical; “experience,” — “practical acquaintance by per- 
sonal observation,” “continued and varied observation,” 
“personal trial and experiment.” ° 

How much of the stock of information possessed by 
the pupils in our schools will stand the test of these 
definitions of knowledge? How much is “clear and 
certain perception ^? How much is « familiarity 


gained 
by actual experience ” ? 


In the third place, elementary science is knowledge 
classified or studied in its relations, arranged and 
grouped by the children. Isolated facts of observa- 


tion may be knowledge, they may be “cleay_and cer- 


tain perceptions,” but they are not science, 


they are not 
classified. 


Until these facts are related and grouped 
they are of comparatively little value to the-mind. 
Unless they are tied up in assorted bundles, the mind 
that possesses them may be little more than a men- 
tal -junk-shop. When they are properly related and 
grouped, each perception suggests a host of related 
ideas, each fact or group of facts becomes typical of 
the great class to which it belongs. 

Later we will discuss the various relations in which 
our physical environment ean be considered. 

'То recapitulate, elementary*science is : — 

ist. Elementary, adapted jn^aim, plan, methods, and 


materials to the capacities and needs of the children | 


in the elementary schools. 


2d. Knowledge, “clear and certain perception,” « fa- 
miliarity gained by actual experience.” 
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3d. Classified, considered in its relations, and ar- 
ranged and grouped (by the child, not merely by teacher 
or book) in accordance with the relations and the dif- 
ferences and similarities the child has discovered. 

If this definition is correct, we can test the work 
. being done under the name of elementary science by 
seeing how far it meets the requirements of the defis 
nition. Is it * elementary knowledge classified”? 

We shall find in our schools and homes, or clamoring 
for admission, three general classes or kinds of science 
work, or so-called science, which do not meet these con- 


ditions. : 
Ф Our wuziversity or college or high-school friend, in- 
T terested in education, enthusiastic in his specialty, 


would have us introduce, ог has already introduced, 
into dur schools such work as he carries on with his 
students, with very little modification or adaptation to 
children. The botanist would have our little folks 
begin with the plant cell as the unit of plant life and 
structure, or with the lower forms of plants, such as 
pond scum, and work up step by step to the complex 
organism which the child calls a bean plant. This 
seems to, the botanist the simplest, easiest, and only 
logical method of procedure. The mineralogist would 
have the children begin, with the chemical elements, of 
which minerals are compósed, and build up the min- 
| erals and rocks, because to him а mineral means noth- 
| ing üiness he knows its components. Both overlook 
the fact that what is logical and simple for them may 
be illogical "and incomprehensible to the child, anc 
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what is complex for them may be simple to the child. 
Both forget the long process of education, much of it 
unconscious, by which they learned to analyze the com- 
mon things about them, before they could even under- 
stand that they were complex, nfuch 
into their components, or build them by a synthetic 
process from their components. The teachers of college 
and high-school students, discouraged by their lack of 
power to do careful work, and appreciating the need of 
a better training in exact, thorough scientific 
of study, may do, as did the writ 
careful, exact, detailed work, 
grades, either not realizing, or forgetting, thatthe chil- 
dren’s minds and hands and eyes are not fitted by 
nature for such work, This is science, but it is not 
elementary; it is not adapted in material and methods 
to the nature and needs of the children. 

Other friends of our 


less resolve them 


methods 
er, insist on the most 
even in the primary 


schools would place in the 
hands of our children beautiful and interesting books 
telling all about the wonders of the world about them. 
They would introduce into the homes and schools 
Nature Primers and Nature Readers, and Stories 
Mother Nature Told Her Children, from which the 
pupils can imbibe or absorb some of the -facts, or what 
are supposed to be facts, cóncerning the world in 
which they live. These books ma 
be helpful, they may be elementary, well adapted to 
children ; ‘but this is not Science, it is not even уу] 
edge. It is not “clear and certain perception ; ” 
not “familiarity gained by actual experienze.” 


dt is 


y be good, they may , 


ral classification hy 
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A third class, with a better appreciation of the needs 
s of the children, with a better understand- 
of our schools, would have the 
children go to nature, instead of the book, watch the 
swelling bud, the developing seed, the opening flower, 
note the flight and song of the bird, and peep into its 
nest, glance at the fly or grasshopper, admire the bril- 
liant? coloring of the butterfly. "They would have our 
children, butterfly-like, sip little here, a little there, 
taste in this place, in that place. This is better, very 
much better; where the child is surrounded by nature, 
almost immersed in nature, it may be an excellent 
means ofserousing in him the interest and. sympathy 
and spirit which are the first essentials in his best de- 
velopment. It may lead to knowledge, to fairly “ clear 
and certain perception." It may lay the foundations 
it is on just such foundations that all 


and сарасійе 
ing of the conditions 


for science ; 
science has arisen. 

But if it stops with sipping and tasting, if the knowl- 
акеп in and not digested or assimilated, 


edge is simply t 
a form intelligible to others, it 


if it is not expressed in 
is only the beginning of science. Unless the phenom- 
ena are observed or studied in some order or sequence, 
unless théir study prepares for and leads to a careful in- 
vestigation of the relations `of the various phenomena 
observed, unless it resulis in comparison, in some natu- 
the child, and, finally, in broader 
апа экее Т generalizations and a better comprehension 
of the "unity of nature, it is not science. The method, 
if it may be called a method, so prevalent in many of 
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our schools, of studying without plan ov Sequence any. 
thing in nature which may be accessible or convenient, 
to-day a plant, to-morrow a bird, -next d 
the wind or weather, may inter 
develop and train the teachers, may be a preparation for 
elementary science; but it is not elementary science, it 
i$ not or does not result in « knowledge classified.” 

To get the best results in elementary science in’ our 
schools, we need a clear, definite plan or course of study, 
with its various parts closely related. The work of 
each grade should be adapted to the children of that 
grade, based oni the work of the. preceding grade, and 


should prepare for the next gr 


rade above. hen our 
work will become, in truth, elementary science. 


ау а, stone, or 
est the children, may 


The term « elementary science ? 
results of the work, classified knowledge. The term 
* nature study" has more referenee to the materials 
considered and the methods pursued. 
presses the spirit in which the work 
on. The materials are found i 
environment. 


* refers mainly Фо the 


; and better ex- 
should be carried 
n nature, our physical 
The methods are the methods of nature, 
those by which we have always become acquainted. with 
our surroundings since we first opened our eyes on this 
world of sense. The Spirit in which we should study 
nature, the Spirit in which children approach a constant 
companion or friend, is better indicated, to the children 
and teachers at least, by the simple «nature һау,” 


than by the somewhat high-sounding and formidable 
“elementary science,” 
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Nature study is first nature study, a study of our 
physieal environment. It is not a study of books. 
Books may help, may tell us about nature, but they are 
not nature. It is not listening to the teacher as she 
tells about nature, or What purports to be nature. It is 
not merely gazing with awed attention at the interested, 
observant, bright boy of the class, as he tells what he 
has “read, or even seen. This may be studying about 
nature; but it is not studying nature, it is not nature 
study. 
Nature study is not merely a study of nature, but 
of nature under natural conditions, so far as this is 
possible. „16 is not merely schoolroom study. Nature 
belongs out-of-doors, and out-of-doors we must go to 
„study many of her manifestations. “Field lessons are a 
necessity for the best work. Nature constitutes much 
of the child’s out-of-school environment. He is learn- 
ing from nature, consciously or unconsciously, almost ' 
continually. Much of what he thus learns out of school- 
hours in nature’s school must be utilized in his nature 
study in school. When we confine nature study to the 
schoolroom and school-hours, we shut out the best part 


of nature. 
The word 
with a laboratory, 
appliances. The laboratory for nature study is all out- 
doors; and thé only instruments and appliances abso- 
lutceiy-7.óessary are the seeing eye, the hearing ear, 


and the understanding heart. 
Nature, real nature, is instinct with life and action: 


science is apt tô be associated in our mind 
and an: array of instruments and 
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is living and developing and doing. The science in 
our educational institutions has been heretofore, very 
largely, а study of form and structure and plan. But 
nature is not mere form or structure. 

We must study the life and life history of animals 
&nd-plants, and the work performed by their various 
parts or organs, as well as their form and structure ; 
the changes through which our rocks are passing or 
have passed, as well as their structure and components ; 
the forees which are now affecting the earth, and the 
processes which have brought the,earth to its present 
condition, as well as the present forms and features of 
the earth. Otherwise we study only a part«of. nature, 
and that side of it which is least adapted to our ele- 
mentary schools, and of least value to our pupils. 

Nature study is, in the second place, nature *study. 
As has already been shown, it is not merely talking or 
reading about nature; it is not merely glancing at the 
beauties or sipping the sweets of nature. 


It is definite, 
orderly, systematic study of nature by each pupil and 
by the teacher. j 


Nature study is, furthermore, nature studied in its 
relations. Every phenomenon: in nature stands in rela- 
tion to a host of other phenomena. Tke dandelion in 


our hand is related to the whole plant, and to each part 
of the plant 


helpfulness. 


a relation of mutual dependenee and 
It is related to, and dependent upon, soil 
and rain and sunlight and wind. It is теште 
insects which feed upon or fertilize it. 


w the 
It has a rela- 
tion, of similarity or difference, to a kost of other 


“tions of cause and effect. 


—— 
mp -———— "M ~ 
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flowers. It contributes to the happiness or comfort of 
the poet. It points up to its 

It has many other relations. 
p in mind, investi- 


man, and has inspired 
Maker and Protector. 
To understand nature, we must kee 

" A 
or group, these relations whose mutual 


gate and arrange 
titute nature. These relations 


actions and reactions cons 
can be summed up аз follows :— + \ 

First. 'To the whole of which it is a part, and to 
other parts of that whole. The flower or leaf is not 
merely a flower or leaf, but is related to the whole plant, 
and to every part of the plant. This brings out func- 
tion, or use, and plan. 

fecond. | To natural environment. The plant or 
animal is related to water and soil and food and air. 
This brings out life and function, and adaptation of 
structure to funetion or work, and impresses mutual 
dependence and co-operation. 

Third. To past and future. The study of plant and 
animal is incomplete until we investigate its life history. 
The raindrop is but one stage in a long series of changes 
or transformations. The fragment of rock or of soil is 
most wonderful and instructive when considered as a 
history of the past, or а prophecy of the future. 

Fourth: To other individuals, similar and dissimilar, 
leading to comparison and classification. 

Fifth. To other pheromena, bearing to it the réla- 
These relations are promi- 
jn nbysies and chemistry. 

Sixth. To man, ministering to his spiritual, ethical, 
wsthetic, and material nature and needs. Nature must 
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be studied in its relations to man's higher nature, lead- 
ing to the best in literature and art, and in its utili- 
tarian or practical relations. 


Seventh. 'То the Creator. Nature reveals a Protec- 


tor and Planner, and- points tô a purpose and .first 
cause. Nature study misses its highest object and 
greatest value unless'it leads to that which is above 
nature. * 
Eighth. To the school and to schoolwork: 
means of interesting and stimulating children ; 
basis for expressive studies, — writing, reading, draw- 
ing, modelling, painting, arithmetic; as a preparation 
for and aid in geography and literature. 


as а 
as a 


о 


If the children study nature it must be from their 


standpoint, not from the standpoint of the mature mind. 
"Those phases of nature must be studied which 
est to the child and most strongly 
is discussed more fully in 1 


arc near- 
appeal to him. This 
ater chapters. : 
It must be not merely a study of nature by the chil- 
dren, but a study of nature by the teacher with the 
children. In this work the teacher who depends on 
books in her preparation will have pupils who depend 
on their teacher. The teacher-who studies nature with 
her children — fellow-investigators of truth — will in- 
spire and be inspired by her’ pupils. 

To sum up our definition of nature study, it is: 

NATURE — not books, not mere reedin 


nature under natural conditions ; nature пу and 
in action, not mere form and structure. 


STUDIED — not glanced at or sipped, or talked about 


g or listening 3 


тоа" 
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or read about, but studied, — а personal investi- 


gation. 

Іх Irs RELATIONS — to 
man,;and God. 

By тнв Cutp—by ea 
‘merely by the teacher, or by 
children. 

From тнк CHILD’S S 
the standpoint of the mature mind. 

By тн TEACHER —not merely by the children. 

WrrH THE CHILDREN — teachers and children fel- 


low-investigators of truth. 


all the universe, — nature, 


ch child individually, not 
bright or interested 


? ^ 
TANDPOINT — not merely from 


It may Seem that we have given undue prominence, 
and placed unnecessary emphasis, on definitions; but 
experience has shown this to be necessary. No matter 
how éarnest the spirit of the teachers, and however 
honest their intention, the habits and training of à life- 
time, which have too often made books crutches instead 
of helps, will assert themselves. Teachers will study, 


- under the guise of nature study, anything and every- 


thing but nature. They will deliberately shut their 
eyes to nature, and confine their investigations within 
the covers of a book. * They will eram their pupils' 
minds full of memorized facts and names and classifica- 
tion, and call that nature study. р, 
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CHAPTER TV. 


* THE AIM OF NATURE STUDY: TO DEVELOP THE 
INDIVIDUAL CHILD. ы 


THE question is asked by many, « Why introduce 
nature study into our schools?” We might better ask, 
“Why stop nature study when the child enters our 
schools?” In the early life of the child, the world of 
nature is his world. With this w 


orld his senses bring 
him into closest relations. His earliest education is 


almost entirely in nature study, and by nature’s meth- ` 
ods, — an education of seeing and doing, of using his 
powers and developing them by using. Is there any 
reason why this should stop when he enters school? 15 
there any more natural way, any better way, of develop- 
ing his powers than to follow the leading: 


s of nature, help 
and train him to see and do more, and then to think 


and tell about what he has seen and done? Is there 
any knowledge which is^more essential to him than a 
knowledge of his surroundings ? 


The burden of proof is ош those who would stop 
nature study when the child enters school. 


sd 
Before it is possible to discuss intelligently methods 
of work, it is necessary to consider somewhat carefully 
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the ain. of purpose of the work. The methods of work 
will depend very largely on the aim or purpose. Con- 
sciously or unconsciously every teacher will be in- 
fluenced ^in her methods more by the final aim she 
keeps in view than by any other one factor. 

This has been illustrated in the introduetory chapters. 
If our aim is to study and deseribe the form of the 
dandelion, or if, back of this immediate aim, we think 
only of training our pupils to see and describe, we shall 
be satisfied with a mere pulling to pieces of the parts of 
the plant, and a description or drawing of what is ob- 
served. If we want our pupils to make the dandelion 
a type, or wish to train them to discriminate and com- І 
pare and classify, we shall have them compare the 
strueture of the dandelion with that of other plants. 
If we feel that, our boys and girls should understand 
something of the life of the dandelion, should, through 
its study, be brought into more sympathetie, loving rela- 
tions with nature, should better appreciate the beauty 
and symbolism of nature, should, through their dande- 
lion study or nature study, have the higher side of their 
nature cultivated and developed, then we shall empha- 
size life and function and adaptation, and select from 
literature all the beautiful thoughts that we can find. 
Our aim will determine- our method. 

Method is simply the determination of aim, and^the 
application of aim to conditions in accordance with the 
laws of the child mind. Teachers who so thoroughly 
appreciate the aims, and particularly the highest aims, 
of nature study, or of education in general, that these 
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aims are ever before them, and who are so in sympathy 
with children as to be guided in their work by the way 
in which their pupils see and feel and think and. do, 
will not go far astray in their methods. Without this 
appreciation of aim and sympathetic study of children, 
the best methods degenerate into mere devices. М 
* Why" is the most important question for the pupil 
as well as for the teacher. ‘The education of the past 
has been too largely a study of « What." In history 
‚ and biography we have studied facts and events, revo- 
lutions and battles and leaders. 
studied form and structure, have emphasized mere iden- 
tification and classification. We are learning that his- 
tory is also a study of causes and results, of the working 
out of great truths or principles, of gradual develop- 
ment or evolution. In science we are beginning to in- 
vestigate more carefully forces and agencies, to watch 
Processes, to emphasize action and change, life and 
function and adaptation, of which form and structure 
are but the results or the expression. 
One leading characteristic of the «new education ” is 
the pre-eminence of « why," and the subordination of 


“what,” or the looking beyond and through the «what? 
to the ** why." Я 


In science we have 


What is the aim of nature 
that it is practically the same a 

. des, or of education in general. 
More than is the case w: 
ably, science, 


study? We shall find 
s the aim of other stud- 
ith most other studies, prob- 
or nature study, deals with the individual 


SUNEN 
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“child, and aims to develop each child as an individual. 
It places the material in the hands of each child, and 
expects him to see and think and tell for himself. Ма- 
ture is many-sided ; and when pupils observe for them- 
selves, each will have a different point of view, will see 
a different side. ‘The teacher will thereby be helped to 
realize the difficulty, the impossibility, and, finally, the 
victousness, of teaching en masse, of teaching classes. 
rather than individuals, and will recognize, respect, and 
at length encourage and develop, the individuality and 
self-reliance of the pupil. 

In discussing aims it will be helpful to consider first 
the aims-which have determined the character of. much 
of the work in science, or nature study, in the past. 

As men began to realize how dependent they were on’ 
the physical world about them, their physical environment, 
they were impressed with the necessity of becoming ac- 
quainted with that environment. The earliest recoguized 
object of science, or nature study, or of study or educa- 
tion of any kind, was knowledge, the aequisition of faets. 

As knowledge (using the term in the older and nar- 
rower sense), the acquisition of information or faets, 
was considered the great object of science or education 
in general, itewas natural and inevitable to place great 

. emphasis on the study. of books as the stórehouses of 
faets, and on memorizing as the simplest method of 
acquiring facts.* For this reason most of the work in 
science and in all education was for centuries mere 
book-work. Even to-day in our schools the study of 
geography, which. has been defined as the study of the 
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physical environment of man, is very largely a mere 
memorizing of matter taken from books. 

Our thoughtful teachers have long realized. that 
knowledge thus gained through books alone, or through 
teachers and not through personal investigation, is, ex- 
ceedingly hazy and illusory. Тоо often it is not knowl- 
edge, but has only a 


misty semblance to it. Such 
knowledge “shall vanish away.” z 
To science — that is, physical science — belongs the 
credit of most clearly demonstrating the haziness of the 
knowledge thus g 


ained, and the weakness of this method 
of study. Science has introduce 


system the method of personal 


oratory method, as distinguished from the mere book or 
lecture method. Gradually the scientific method, or 
laboratory method, has been adopted in subjects not 
Scientific, such as history and literature. 


From this point of view, the introduetion of nature 


Study, of personal observation of nature, has been urged 


as the best preparation and basis for geography. It 
gives the children a knowledge, a genuine, personal 
knowledge, of the fundamental facts necessary for an 
intelligent Study of geography: 

Even with the laborat 
making clear, and 
ing the material 
knowledge 


d into our educational 
investigations the lab- 


atory method of ascertaining, 
demonstrating facts, and assimilat- ` 
gained, our teachers are learning that 
. accumulation of facts, as an ultimate aim in 
education, is exceedingly low, narrow, and whsatisfac- 
tory. No matter how elear or how Well fixed in the 
"ind the knowledge may be, we are learning that 
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knowledge of our physical environment, or of anything 


else, is not necessarily power. We need more than 
knowledge, or more than this kind of knowledge. 


The development óf the intellectual powers of the 
child has become, or is becoming, the ultimate aim of 
many teachers; and the acquisition of knowledge, or of 
facts, has become of secondary importance. We are 
more and more endeavoring in our schools, from uni- 
versity to kindergarten, to have our students get more 
than facts; we are striving to develop their intellectual 
powers, — of seeing or apprehending for themselves, 
of thinking or combining ideas in their relations, of 
expressing or conveying these ideas to others, and of 
doing or making their ideas active or effective. 

The same development or evolution of ideals or aims 
has, consciously or unconsciously, determined the char- 
acter of the work in nature study, or elementary science, 
in our schools. At first teachers placed all emphasis on 
the importance of a knowledge of the facts of the physi- 
cal world; and the schools have been flooded with 
Nature Primers and Nature Readers, and Hours with 
Nature, good, bad, and indifferent, to meet the de- 
mand of the school-men and school-women. ‘Too often 
the study of nature has stopped with the reading of 
these books.  Unforturately, in many schools we lave 
not yet, passed beyond this first stage in the introduc- 
tion of rature study. 

A host of teachers have, however, realized the im- 
portance of а higher aim, and are insisting on personal, 
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individual investigation, as opposed to mere book-work. - 
as a means of developing the powers of the pupils, 
training them to see and think 
; : 


and express for them- 
‘selves. j 


Science work, or nature study,-has given the pupils 
something to work with, something on whieh and with 
which to develop their powers, something definite and 
tangible which they сап see and think about and «ell 
about. Nature study is a content study, and a basis 
for formal. or expressive work. 

The results of science work, genuine science wor i, — 
personal investigation, not mere book-work, — taught as 
a means of developing power, have demonstrated its 
great value. In hundreds of schools nature study has 
won and kept а place as an aid in developing the pow- 
ers of the children. It has given not merely the clearer 
vision and more certain knowledge which come to 
those who walk by sight and not merely by faith; but 
the power, crystallizing into habit, of careful, exact ob- 
servation ; the corresponding power of clear and truth- 
ful expression in language or drawing, which must 
come when the impression is cle 


ar and exact, because 
based on interest and on actual observation ; the habit 
of asking and seeking the “why” and “how” of the 


world around them ; and, perhaps best of all, the 
marxed improvement in individuality and self-reliance 
resulting from the consciousness of power: 


More and more nature study is being, and 


has been, 
introduced into our schools as a basis.for the expres- 
sive work of the School, — reading, writing, drawing, 
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modelling. What the children see they talk about, 
write about, draw, mould, paint. Experience has dem- 
onstrated beyond possibility of doubt or question that 
of the time formerly given to the 


when a portion 
formal work in language, drawing, and other expres- 
o nature study as a basis 


sive studies has been devoted t 
н Гот these expressive studies, the work in these subjects 


has been greatly improved. 


Nature study, considered as a means or method of 
acquiring à knowledge of our physical environment, and 
of developing power to control our environment and 

f make it minister to our needs, is not merely an aid in 
other school-work, but is a preparation for practical life. 

Our success in life as individuals depends to a very 
large extent on our knowledge of and power over our 
physieal environment. Our dependence on physical 
forces and agencies becomes greater as civilization ad- 
vances, and man learns to better control nature. The 
child of to-day must know more about steam and elec- 
tricity than did the wise man of a century ago. 

Our development as а race is very largely. due to the 
fact that we have learned to harness natural forces, and 
make them do much of our work. 


With the aid of 
© steam and electricity, the average man to-day can prob- 
ably accomplish thirty times 


as much as did the man 
of a century ago. 


The practical importance of a more careful study of 
science has long been recognized in higher institutions 


of learning, — in university, college, and high schoci. 
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If science is considered necessary for the few students 
in these institutions, why is it not necessary for the 
many who never get beyond the elementary school? 
Of inestimable value in life is the power, and the 
habit which results from the constant exercise of power, 
of investigating for ourselves, of separating the true 
from the false, of distinguishing between essentials and 
“non-essentials. Under no other condition is this so im- 
portant as in a republic. Nothing gives this power to 
children as does genuine science work, simply because 
in science work, or nature study, more than in any other 
work, children can study things with their own eyes, 
really investigate and distinguish for themselves. 


The question now arises, “Is the development of in- 
tellectual power the ultimate aim, the highest object, of 
nature study, or of education in general?” 

The mother and the teacher very soon realize that 
the acquisition of knowledge and the development of 
power in any study are largely dependent on the in- 
terest aroused. With intense interest there is scarcely 


a limit to what the child can learn and do. Without . 


interest, comparatively little can be accomplished. The 
more carefully we study children, — апа their fathers 
- and mothers, — the more we shall be impressed with 
the fact that the knowledge acquired and the power 
developed under any conditions are, in general, directly 
proportional to the interest aroused. у 
Nature study is no exception to this rule. The first 
ossential is to gain the interest of the child. His senses 


E 
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form the gateway to his world. His senses always re- 
spond to interest, the gate always opens ; with interest © 
aroused, with senses alert, every power of the child 
ere is, scarcely a limit to what he can 


responds, and th 
й] never succeed until the child 


do. Nature study w 
is interested. 

Are the awakening of interest, the development of, 
acquisition of knowledge, the highest 
aims? » 2 

Of what value is power without something above 16 
of it to direct and regulate it? Power may do 
The possession of power may 


power, and the 


or back 
harm as well as good. 
be a curse as well as à blessing. 

Goethe has said, “ Nothing in the world is so terrible . 
as activity without insight." 
^ We may develop the power of observation in our 
If they are thereby only better fitted to see 
the evil and the vile, have we helped them? 

We may train them to express their ideas more 
clearly, exactly, and effectively, and to better convey 
to others what they have in their minds. Unless at 
the same time we store their minds with ideas worthy 
of expression, and give them an impetus toward better, 
higher, nobler- thoughts, their greater power of expres- 
sion may be a cursé to themselves and to others. 

We give our boys and girls greater power to calcu- 
late and think and reason. If this is to be used to cheat 
their fellows, to influence others for evil, have they and 


the world gained or lost? 
The more-we work with children, and particularly, 


pupils. 
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with little children, the more we get into sympathy 
with them and look through their eyes, the more fully 
we realize that there are higher aims in education than 
the development of power. When we get into the 
primary school or kindergarten, such an aim seems in- 
congruous, utterly out of place. We see instinctively, 
if we love and understand children, that such an aim is 
beneath them. Why? : 

As the primary teacher studies with her children, and 
Studies her children, she discovers the necessity in all 
their work of interest, and of that highest form of inter- 
est, —sympathy. With perfect sympathy between her- 
self and her children she has almost unlimited power 
. overthem. With the little folks in thorough sympathy 

with the bird or cat or plant they are studying, 


their | 
power to see and think and tell is wonderfully in- 
creased. 
This sympathy is peculiarly necessary in nature study. 


Without sympathy with nature, nature study may be 
even detrimental to the child, and disastrous in its 
effects on the child’s environment. 

If we merely aim to interest the children in nature, 
develop their powers of observation, 
thought, and give them a better knowledge of their 
physical environment, and stop there, the ultimate re- 
sults may be of doubtful value. Our wild-flowers 
will be pulled up, our birds destroyed, our shade-trees 
mutilated (“sacrificed to the cause of science ”), in the 
search for material. Our boys and girls may become, 
like many of their older brothers and sisters in the 


expression, and 
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science classes of higher institutions, mere cold-blooded 


anatomists and collectors. 

No; interest, power, knowledge, are not the highest 
aims in nature study. Preceding these, along with 
these, more important than these, must come the culti- 
yation of the sympathies of the child. * Love is the 
fulfilling of the law " edueationally as well as spiritu- 
ally. * y 
We shall find that we shall develop in the hearts of 
the children a sympathy with the world of nature in pro- 
portion as we lead them to care for or work for nature. 
We are apt to love best that for which we do the most, 
not merely, as is often assumed, that from which we 
receive the most. So keeping in view the cultivation 
of a sympathy and love of nature, we will give our 
children and pupils plants and animals to care for. А 
few seeds planted, watered, and watehed over by the 
little folks, buds gathered and supplied with fresh water, 
a pet bird or kitten cared for by them, will be most help- 
ful in developing à sympathy with the world of life. 

Equally essential for the cultivation of sympathy with 
e for nature is an understanding of what we re- 


and love 
ceive from nature, an appreciation of what nature gives 
E 


to and does for us. 
А 


. Most closely related t& the cultivation of sympathy 
with nature is the development of the iesthetie sense in 


our pupils, the appreciation of the beauty of their envi- 


ronment. 


By beauty .we mean, as shown in Chapter I, not 
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merely the beauty of form and color and structure, but 
the far higher beauty of function and adaptation, 
ness for work, and that highest manifest 
shown in the unity of all nature. 
beauty was * multitude in unity.” 
In nature, as among men, “h 
some does,” 


or fit- 
ation of beauty 
The old definition of 


endsome is that hand- 
and in nature study we have constant op- 
portunities to lead our pupils to realize that everything 
has a work to do, and to see how well everything is 
adapted to its work. Whether we are studying plant 
or animal or stone or water or air, 
a work to do, is fitted for its w 

We may study the clouds simply to give the children 
а larger knowledge of the phenomena of nature. We 
may use the study of clouds as a means or method of 
sharpening the intellects or developing the powers of the 
children. But the cloud study will mean more when 
we dwell also on their beauty of form and color, bring 
out the story they tell of Co-operation of water and air 
and sun and wind, and give our pupils some idea of 
their place in the plan of nature, 


We may all about 


its parts. elations to the past 
and future, investigate the work of its parts, and all 
the marvellous adaptations to'insure fertilization 
formation of fruit. We тау 
of color and fragrance 


every part has a 
ork, is doing its work. 


and the 
also dwell on its beauty 


and function, and read with the 
children the beautiful poems inspired by the-dan 


Which will do most for the child? 
Wordsworth has said, — 


delion, 
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“ For I have learned 
To look on nature, not as in the hour 
Of thoughtless youth; but hearing oftentimes 
The,still, sad music of humanity, 
Nor harsh nor grating, though of ample power 
To chasten and subdue. And I have felt 
A presence that disturbs me with the joy 
Of elevated thoughts ; a sense sublime 
Of something far more deeply interfused, 
Whose dwelling is the light of setting suns, 
And the round ocean, and the living air, 
And the blue sky, and in the mind of man: 
A motion and a spirit, that impels 
All thinking things, all objects of all thought, 
And rolls through all things. Therefore am I still 
A lover of the meadows and the woods, 
And mountains; and of all that we behold 
From this green earth; of all the mighty world 
Of eye and ear, — both what they half create, 
And what perceive; well pleased to recognize 
"In nature and the language of the sense, 
(The anehor of my purest thoughts, the nurse, 
The guide, the guardian of my heart, and soul 
Of all my moral being.” 


Considering the higher aim of nature study, we see 


the impor 
Much of the most beautiful in literature and art has 


tance of correlating it with literature and art. 


been inspired by nature; and tor an appreciation of this, 


E nature study is the best preparation. If we do not give 
4 pupils the beautiful thoughts which others have 


our 
D) 


gained from nature, if we do not read with them the 


poets and other nature-loving writers, we miss one of 
our greatest opportunities in nature study. 
Along with this appreciation of the beauty of their. 


Фу. 


beauty, that esthetic sense, best 


function to beauty of co- 
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surroundings, will there not come to the children a 
better understanding and better performance of what 
they owe to their surroundings? Will they not be 
more careful of flower and bird and tree? And will 
not their ethical nature, their appreciation of duty, be 


thereby developed? 


Have we reached yet the highest aim of hature 
study ? 

Is that interest complete which does not attract the 
child toward the Author of nature? Is that knowledge 
complete which does not-see in nature and through 
nature the Creator? Is that power complete which 
does not enable the child to see through nature nature’s 
God, to realize that in nature study he is «thinking 
God’s thoughts after Him; to read better this other 
book of revelation, to tell better the story of a Protector 
and Planner which nature tells him? Is that sympathy 
complete which does not bring our p 
touch, into harmony with Him who has breathed into 
all things the breath of life ? Is that appreciation of 


developed which, does 
nd color and structure 
tion ; above beauty of 


not look above beauty of form ar 
to beauty of adaptation and func 


ness; above beauty of co-operation to the unity of plan ; 
above the plan to the Planner? : 
Let us review in order the aims which should control 
in the work in nature study. So far'as it is possible to 
arrange in tabular form aims which are so closely re- 


T Ы 


upils into closer 


operation and mutual helpful- 
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lated and mutually dependent, which are all really sub- 
- ordinate to the great aim of nature study or education, 
^ Character-building, we may summarize the aims of 
nature study, considering the development of the indi- 


H 


vidual child, as: — ê 
/. To awaken an interest and cultivate a sym- 
pathy with his physical environment. 

Second. To cultivate the higher nature of the child, 
isthetie, ethical, and spiritual, and lead him toward 


God. 
Third. To develop,his intellectual powers and form 


right habits. 
Fourth. To lead the child to acquire a knowledge of 


his physical environment. 


Considering the child in his relations to school, we 


may give as secondary or subordinate aims of nature 


study : — 
First. To give the child an understanding and ap- 
preciation of nature which will enable him to enjoy and 


appreciate the literature and art which have been in- 


spired by nature. 
* ^. 1 
Second. To give 
shall serve as one basis for & 
в 


school,— language, reading; drawing, modelling and 
Li У 


the child elear impressions which 
he: expressive work of the 


a 


arithmetic. a 
© Third. To give the child a clear knowledge of his 


. . H s t H . 
immediate physical environment which will serve as a 


basis for his work in geography, his study of his broader 


environment. 
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We must ever keep in mind that all other aims are 
subordinate to one, the highest. The study of nature 
misses its highest purpose unless it leads the child from 
nature up to the Author of nature. Unless the seen 
points the child to the unseen; unless from care and 
protection he looks to a Protector, through function and 
-purpose and plan he sees a Planner, nature has not re- 
vealed to teacher and pupils its greatest thought, its 
grandest lesson, — eternal law, eternal unity. 


Ld 


qur de e 
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CHAPTER V. 


THE HIGHEST AIM OF NATURE STUDY: TO ADAPT 
THE CHILD TO HIS ENVIRONMENT. 


IN the previous chapter we have considered as the 
great aim of nature study or education in general the 
development of the individual child. И we stopped 
with the individual our outlook would be narrow. It 
is not until we think of the child in his relations to 
his environment that we get the broadest and highest 
views, 

Even in discussing the development of the individual 
child, we have found that those aims are low which 
relate merely to the individual, and the aims become 
higher just in proportion as they bring the individual 
into closer relation with that outside himself. The 
and development of power are 
comparatively low aims, because they relate to the indi- 
vidual. The cultivation of the sympathies, and of the 
esthetic, ethical, and spizitual nature, is a higher aim, 
because it tends to bring the child into closer relations 


with his environment. | 
* 


acquisition of knowledge 


Now we want to consider the higher aim of nature 
Study, — to perfect the relations between the child and 
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his surroundings, or to adapt the child to his environ- 
ment. 


The environment of the child may be considered as 
threefold, — his physical environment, or nature; hisin- 
tellectual environment 


, or man ag an intellectual being ; 
and his spiritual environment, or God. 'This division may 
be somewhat artificial, but-it is very convenient. That 
education is incomplete which does not adapt the child 
to this threefold environment, — nature, man, God. 


The question naturally arises, “What is meant by 
adaptation to environment?” In much of the work of 
the past we have assumed, or haye seemed to assume, 
that adaptation to environment means learning about 
our environment, so that we can control it, or make it 
minister to our material needs or desires. 

Too often we have considered almost entirely our 
material needs, and have looked on nature, m 
God as means for supplying these needs. 


been most apparent, perhaps. 
nature. N 


ün, and 
This has 
‚ їп our attitude toward 
ature has been considered almost entirely as 
à storehouse of purely material riches, 
resources have been material resources. 
been lumber and little more exc 
children, women, and poets" as some one has grouped 
those who see in forests more than lumber. The birds 
have been the farmer's bane or the farmer's friends 
according to the state of knowledge, but not often, ex- 
cept to the group before named, the Sweetest singers 
ever heard, sources of joy and inspiration. The flowers 


Our natural 


Forests have 
ept to the few, «the 
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— most high-sehool teachers of botany have recollec- 
tions of interviews with parents who did not want their 
children to waste their time studying such things. They 
wanted their boys to learn something practical. j 
But nature ean. do^much more than minister to our 
An wants. If we will but let her, she ministers 
bou aa needs. To the eye that sees she comes 
"mid ашу, a solace and inspiration, а messenger 
above. The sunset and clouds, the frost and snow- 
flakes, the leaves and flowers, the hills and valleys, the 
birds and bees, appeal to that in man which is higher 
than the mere material. Not until we gain from nature 


these higher ri : 
ese higher riches, not until we can appreciate her 


beauty and the story she tells, сап we realize what 


These higher gifts of nature we 


nature can give us. 
ard to deeds or titles. 


us appropriate without much reg 
piè ope needs a title to make his own the riches of the 
1 or the beauty of the landscape. The amount of 
this higher wealth which we can call our own is only 
limited by our capacity for receiving or appropriating. 


I do not own an inch of land, 
But all I see is mine ; 

The orchards and the mowing-fields, 
The lawns and gardens fine. 

The winds my tax-collectors are, 


They bring me tithes divine, 


Wild scents and subtle essences, 
A tribute ware and free ; 

And, ?поге magnificent than all, 
My window keeps for me 

A glimpse of blue immensity, 


A little strip of sea. 
Lucy LARCOM. 


Li 


1 


2 
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MY TENANTS. 


I never had a title-deed 
To my estate. But little heed 
Eyes give to me, when I walk by 
My fields, to see who occupy 
Some clumsy men who lease and hire 
And cut my trees to feed their fire, 
Own all the land that I possess, 
And tax my tenants to distress. 
And if I said I had been first, 
And, reaping, left for them the worst, 
That they were beggars at the hands 
Of dwellers on my royal lands, 
With idle laugh of passing scorn 
As unto words of madness born, 
They would reply. 

- I do not саге ; M 


They cannot crowd the charmed 


air; 
They cannot touc 


h the bonds I hold 

On all that they have bought and sold. 
They can waylay my faithful bees, 

Who, lulled to sleep, with fatal ease, 

Are robbed. Is one day's honey sweet 
Thus snatched ? All summer round my feet 
In golden drifts from plumy wings, 

In shining drops on fragrant things, 

Free gift, it came to me. My corn, 

With burnished banners, morn by morn, 
Comes out to meet and hon 
The glitterin 
Far as I walk. 
‘Tramples it 
I, with 


Y what they will, 
gains and make them great, 


Nevertheless, the whole estate 
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Always belongs to me and mine. 
We are the only royal line. 
And though I have no title-deed, 
» My tenants pay me loyal heed 
When our sweet fields I wander by 
To see what strangers occupy. 
HELEN HUNT JACKSON. 

In our study of nature with the children, in aiming 
to adapt the children to their. environment, we can 
scarcely emphasize too strongly this most important 
step in adaptation, the training of our children to ap- 
preciate and appropriate the higher riches all about 
them. Not until they appreciate, not only the utility 
or practical value, but the beauty and symbolism, of 
their environment, are they fitted or prepared for real 
adaptation to environment. 

This training to appreciate and appropriate all that 
we receive or may receive is only partial, one-sided 
adaptation. Not until we realize that adaptation im- 
plies something more than appropriation, will complete 
adaptation be possible. 

Man has lived beyond the time 
universe about this little world. 
siderable extent, regards his environ 
junct and servant to his little self. We have adapted 
ourselves to our physical environment by stripping our 
land of its forests, our air of its birds, our waters of 
their fish, by using up in the most reckless manner our 
natural resources. Nature has been our slave, from 
whom we could take anything, to whom we owed noth- 
ing. We have often adapted ourselves to our intel- 


when he centred the 
But he still, to a con- 
rent as a mere ad- 
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lectual environment by getting from our neighbor all 
we could, and giving hir 


m in return as little as possible. 
Our adaptation to our Spiritual environment has been 
equally one-sided and selfish. Too often we-have taken 
all, and given the least possible Service in return. 

We are learning that such adaptation is in the end 
nnprofitable, unwise, utterly wrong. The farmer soon 
learns that he must give to his fields if he would get 
the most from them. We are discovering as a nation 
that we must protect our forests, and are just begin- 
ning to plant where we formerly ysed our energies in 
destroying our trees. 

The growing recognition of the brotherhood of m 
of the fact that we are to an extent “our brother’s 
keeper, is an appreciation of the same principle. We 
are realizing better than ever before that our fellows 
are not merely instruments, tools to be used for our 
own development or advancement, from whom we are 
to take all that we can get. We owe Something to 
them. Men are slowly learning to appreciate that what 
they get from their fellow-men depends very largely on 
What they give to them. 

We like to think that the:same idea is modifying 

г Spiritual reletions; that ü 
ld is realizing that the 


is not a plan for getting as much аз 
possible from our Spiritual environment, and giving as 


little as possible in return. Do nota greater number 
than ever before regard the 


for larger service? We think so, 


an, 


through the medium of his senses. 
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"dier 
k ds, getting from it 
all we possibly can, and giving the least possible return. 
T ie 5 Dess С VERDI nature, 
; a adaptation 25 incomplete until we 

learn to recognize and perform what we owe. 

We have considered as successive aims in naturé 
study the acquisition of knowledge, or facts, the devel- 
opment of intellectual power, the awakening of interest, 
ihe cultivation of sympathy, the development of the 
higher nature, «wstlietic, ethical, spiritual. We shall 
find that in the ultimate analysis these are all subor- 


dinate to the highest aim, —adaptation to environment. 


They all prepare for more complete adaptation to en- 


vironment, to nature, man, and God. 


Iow, through or by means 


The question now arises, I 
1 be better adapted to his 


of nature study, can the chile 
threefold environment? 

The child is first brought 
physical world. His early wants 
gains everything through his senses, and they tell him 
only of his physical surroundings. Of his intellectual 
and spiritual énvironment he knows almost nothing at 


first. What he gains later comes directly or indirectly 
In his earliest edu- 


and methods which appeal 
These we find in nature 


into relation with the 
are physical. He 


cation we must use matter 
most strongly to his senses. 
study. 

The first ‘step in adapting the child to his environ- 


196 NATURE STUDY. 


ment is to lead him to a 
nature, and what he ow 
To do this we must fi 
of the world about him, 
and color, but the high 
tion, and adaptation to work, 
merely talk or read to him abo: 
We must help him to see Бозу 
in the most common things ; 
do, and how well they 


ppreciate what he Teceives from 
es to nature. 


ork or func- 
It is not enough to 
16 the world of sense. 
much of beauty there is 
how much they have to 
are fitted for their work. The 
most common plants, — the bean and pea and dandelion, 
the plantain and burdock and thistle, — the trees and 
buds and leaves, the birds and insects and fishes, the 
stones. at our feet, are full of beauty and grace if уе“ 
will but look for them. When the child has watched 


the bean and pea grow from seed to fruit, and ‘noted 
how each part has and how well it does its 
€ buds emerge from their 
leaf and flower, and go to 
d how the dandelion feeds 
Seeds, and finally Scatters 
leaven; when he has lis- 
ciates, as he cannot be led 
way, the beauties of his n 

As the child understand, 
Toundings, the bea 
of doing 


to appreciate 
atural environment, 
8 better the beaut: 
uty of being, and the hi 
3 as he discovers how much he g 
jure, he realizes better that he 


У of his sur- 
gher beauty 
ets from na. 
Owes Something to the 


LI 
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world about him. Пе protects where he once destroyed. 
He takes care of the flowers which before he trod upon. - 
The birds are his friends. He is learning to love them 
as he understands how much they give him. Не is 
adapting himself to his physical environment; not 
merely appropriating, but giving in return. 

We have already referred, in Chapter IV, to the im- 
portanee and necessity of leading the children to express 
their appreciation by action. As they take care of plant 
and animal they will appreciate and realize what they 
receive from and owe to them. 

Every mother and teacher who has studied nature 
with her children from this standpoint, knows how 
marked, in this respect, is the effect on the minds of 
the children, on their attitude toward nature; how 
soon they are brought into 
touch or sympathy with nature. If our work in nature, 
study in the elementary schools does no more than 
strengthen or fix this attitude toward nature, it does 
If it does less than this, it does little. 
study help the child to appreciate 
es to his intellectual en- 


quickly they respond, how 


much. 
How ean nature 
what he receives from and ow 
vironment, man? ‘ 
As this riglit attitude toward one part of his sur- 
his sympathy with nature 18 


roundings is fixed, as 
annot but affect the atti- 


-broadened and deepened, it e 
tude of the child toward the rest of his environment, 


He cannot learn to appreciate nature, and what he owes 
to nature, without being in а mental condition better to 


appreciate all of his surroundings. 
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Furthermore, nature, rightly studied, is, to the child 
atleast, a symbol of his higher surroundings. Аз he 
sees how much Mother Nature does for her children, 
how carefully she protects and feeds seed and bud, leaf 
and flower, how she looks after, plans for, and controls 
plant and animal and mineral, Mother Nature helps him 
‘to better understand how much his mother 
have done for him. 

As the child studies nature, he ivarns to appreciate 
better what has been the source and inspiration of much 
of the most beautiful in literature and art. Nature 


study opens his eyes to much of the most beautiful part 
of his intellectual environment. 


and friends 


One who, like the 
writer, has begun his right sympathetic study of nature 
in his adult years, when he could understand the effect 
upon himself, can realize that an appreciation of nature 
pens a new world in literature. Much in Bryant, 
Wordsworth, Longfellow, Tennyson, Lowell, Whittier, 
Helen Hunt Jackson, Luey Larcom, Burroughs, Thoreau, 


and a host of other writers, which before meant little, 


has become full of beauty, because he has some appre- 
ciation of the world of nature which inspired these 
writers, and has read something of the story which 
nature told them. x 


Not less is the child hel 


ped to appreciate many of the 
beauties of art. He who never studies the landscape’ 
about him or the clouds above him, who scarcely looks 
at the sunset or notices the trees or flowers or birds, is 
utterly incapable of really ap 


preciating the pictures 
which these have inspired. s 


— о т 


.of nature? Will not е pro 
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Even more helpful is the right study of nature in 
leading the child to realize and perform what he owes 
to man, — his intellectual environment. Не discovers 
that everything about him is doing, helping as well as 
being helped. The lives, at first so carefully pro- 
tected by scales and gum and fur, push out and go to 
work to help root and stem and flower, and soon begin 
and leaves. ‘The flower, at first 
ministered to by every other part of the plant, learns as 
it unfolds that it has a work, a wonderful work, to do. 
From it new plants must come. The water is con- 
stantly helped and being helped. In the sky, in the 
stream, down under the ground, in plant and animal, 
it is always at work. Nature is a great mutual co- 
operation society, whose motto is, “ Help and be helped." 
Is. the child the only exception? or will he learn from 
nature the lesson that he not only receives much, but, 


that he owes much? , f 
th most force direct from 


These lessons come Wi 
Mother Nature herself. She is the best preacher. The 
lessons thus absorbed, imbibed by the children often 


unconsciously, make a far deeper impression than the 
«Thou shalt’? and * Thou shalt not." 

As the child is thus learning to appreciate nature 
and man better, will he not be lifted toward the Author 
tection and care which 


int and animal lead his mind to a Pro- 
verything about him pur- 


to protect other buds 


he sees in pla 
tector? As he discovers in е ‹ 
pose and plan, will not his thoughts be lifted toward 


the Planner?. Will not his better appreciation of the 
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beauty and funetion and unity of his phy. 
ment, and his better understanding of his 
vironment, help him to appreciate better what comes 
from the Author of all, — his spiritual environment ? 
And will the effect stop there? Can it? 
child sees the wisdom and power of t 


al environ- 


human en- 


As the 


he Creator shown 
dn his works, as he begins to appreciate the beauty and 
unity in all nature, as he realizes Something of the in- 
finite care with which leaf and flower and Seed are 
planned and protected, will he not be drawn toward the 
Protector and Planner? Will he not better appreciate 
and better perform what he owes to the God and Father 
of all? 

Others have expressed so eff 
or :esthetie content of nature s 
priate in concluding this disc 
of our poets, 


ectively this higher value 
tudy that it seems appro- 
ussion to quote from two 


GRACE AND HER FRIENDS, 


Your walk is lonely, blue-eyed Grace, - 
Down the long forest-road to school, 

Where shadows troop, at dismal pace, 
From sullen chasm toc sunless poof, 

Are you not often, little maid, 

Beneath the sighing trees afraid ? 


** Afraid, — beneath the tall, Strong trees, 
That bend their arms to shelter me, 
And whisper down, with dew and breeze, 
Sweet sounds that float on lovingly, 

Till every gorge a 


nd chasm seems 
Thrilled through and through with fairy dreams 2 
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“ Fast to the slippery precipice 

I see the nodding harebell cling: 
In that blue eye no fear there is ; 

alts hold is firm, the frail, free thing ! 
The harebell's Guardian cares for ше: 
So I am in safe'company. 


“The woodbine clambers up the cliff, i 
And seems to murmur, * Little Grace, 

'The sunshine were less welcome if 

ү day your face." 


It brought not ev 
Red leaves slip down from maples high, 
And touch my cheek as they flit by. 


“I feel at home with everything 
That has its dwelling in the wood ; 

With flowers that laugh, and birds that sing; 
Companions beautiful and. good, 

Brothers and sisters everywhere ; 

And over all, our Father's care. 


“In rose-time or. in berry-time, 
When ripe seeds fall or buds peep out, 
While green the turf or white the rime, 
"There's something to be glad about: 
It makes my heart bound just to pass 
'The sunbeams dancing on the grass. 


* And when the bare rocks shut me in 
Where not a blade of grass will grow, 
My happy fancies soon begin 
To warble music, sich and low, 
And paint what eyes could never see: 
My thoughts are company for me. 


LI 
“ What does it mean to be alone 
And how is any one afraid, 
Who feels the dear God on His throne, 
Sending His sunshine through the shade, 


di 


181 


NATURE STUDY. 


Warming the damp sod into bloom, 
“And smiling off the thicket's gloom 2 


* At morning, down the wood-path cool 
The fluttering leaves make cheerful talk ; 

After the stifled day at school, 
I hear, along my homeward walk, 

The airy wisdom of the wood, 

Far easiest to be understood. 


“I whisper to the winds; I kiss 
The rough old oak 


, and clasp his bark ; 
No farew 


ell of the thrush I miss ; 
I lift the soft veil of the dark, 


And say to bird and breeze апа tree, 
* Good-night ! 


Good friends you are to me 1°» 


Lucy Larcom. 


O for boyhood’s time of June, 
Crowding years in one brief moon, 
When all things I heard or saw, 
Me, their master, waited for, 

I was rich in flowers and trees ; 
Humming birds and honey bees ; 
For my sport the squirrel played, 
Plied the snouted mole his spade; 
For my taste the blackberry cone 
Purpled over hedge and stone. 
Laughed the brook for my delight 
Through the day ‘and through the night, 
Whispering at the garden waH, 


Talked with me‘from fall to fall. 
Mine the sand-rim 


Mine the walnut slopes beyond, 


Mine on bending orchard^trees 
Apples of Hesperides! 


Still, as my horizon grew, ~ 
Larger grew my riches too. 


med pickere] pond, 
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A lover's claim is mine on all 
I see, to have and hold, 

The rose light of perpetual hills, 
And sunsets never cold. 


Aloft on sky and mountain wall 
Are God's great pictures hung. 
Beauty seen is never lost, 

God's colors all are fast. 

The glory of this sunset heaven 


Into my soul has passed. 
WHITTIER. 
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a 
CHAPTER VI. 
THE LIMITATIONS OF NATURE STUDY. 
The Two Centres of Education: Nature and Man. 


Іх the two preceding chapters the aim of nature 
study has been discussed, and its educational value 


brought out. So strongly have these been emphasized, 


it may seem that the writer considers nature study all- 
sufficient as a means of education; that, as has been said 
by another, * Nature studies contain in themselves the 
possibilities of a complete education, not excepting the 


fruits which have hitherto been ascribed to the humani- 
ties alone." 


The educational value of nature study has been em- 
phasized to bring into near and broad perspective a 
study which has been in the past very near the vanish- 
ing-point. In the great majority of schools to-day, 


nature study, the study Of our immediate physical envi- 
ronment, is utterly ignored.^ "There seems little danger 
10r years to come that it will-be made too prominent. 
In the tendency seen in so many directions in our 
elementary schools to turn from « man study” (lan- 
guage, history, political geography) to nature study, 
there is a possibility, however, of going too far. The 


^ —c ——-—X—' eS и 


his relations to nature aid man. 
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pendulum once started is apt to swing to the opposite 
extreme. Something of this has been seen in science 
work in higher institutions. From the old classical 
extreme, when a liberal education did not include any 
physieal seience, but wils all language, mathematies, aud 
history, the pendulum swung to the opposite extreme. 
Often а purely scientific education, without any attention 
to the humanities, has been regarded as the best; To- 
day many of our universities and colleges recognize that 
a broad, liberal education requires a due proportion of 
science and the humanities. The conviction is growing 
that an education purely scientific may be even more 
narrow than one purely classical. 

Nature study is not all-sufficient. It has its limita- 
tions. Nature study, or science, does not contain within 
itself the possibility of a complete or well-rounded ele- 
mentary education. Harm may be done to the cause 
of education, and the progress of nature study may be 
retarded, by emphasizing it too strongly at the expense 


of other studies equally important. 


As has already been said, the child’s environment 
may be Rone dered as threefold, — nature, man, and God. 
With his spiritual environment, God, he is brought into 
relation, at least in his formal education, only through 
If it is true, as has 
been asserted in the preceding chapter, that the highest 
aim of education is to perfect the relation between the 
child and his environment, then the immediate object 
of formal education is to bring the child into right 
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relations with nature and man. 
this is the perfecting of the relat; 
and God. 


We may group all formal education about the two | 
centres, — nature and man. The child must study and 
be brought into better relations with both nature and 
man; if he is not, his adaptation to his environment 
is to that extent incomplet. 
If all his education consi 
his language, literature, 
of caleulating and reasoning, 
It does not fit the child to 


properly make use of or control the physical world in 


which he lives, He is adapted to but part of his envi- 
Tonment, and to that extent is only partly. educated. 
If the education of t] 


he child is limited to the study 
of his physieal environment, nature study, or science, 
and the work growing out of this study, his preparation | 
for life may be even more defective. If he has not 
studied man, his history, his literature and art, — that is, 
the use man has made of his physical surroundings, | 
the beauty man has «half created, half perceived," | 
in and from his environment, — if he knows nothing of 
man's conquest of nature, of man's social and political | 
relations, and has learned nothing from the past experi- 
ences of man, then he cannot be adapted to his human 


environment, and is not well equipped for life with his 
fellow-men. " 


Behind, beyond, above 
ions between the child 


e or imperfect. 

sts in the study of man, — 
history, geography, and methods 
— the education is narrow. 


L 
understand, appreciate, or 
| 


In so far as man neglects the s 


yiupathetic, reverent 
study of nature, his understanding of its Author will 
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be defective or erroneous. In so far as he is ignorant 
of physical laws, he will fail to understand many spirit- 
ual laws of which physical laws are counterparts or 
downward extensions, In so far as he is unfamiliar 
with the phenomena of the physical world, he is unable 
` to fully appreciate spiritual truths, or, at least, to con- 
vey spiritual truths in the most effective manner {0 
those whose world is largely a physical world. The 
Great Teacher almost invariably used the simplest phys- 
ical phenomena about him, those with which his hearers 
and all mankind were most familiar, — the sparrow, the 
lilies, the grain of corn, the mustard seed, —as the means 
or medium for conveying the highest spiritual truths. 
The teachers of to-day, whether in home or school or 
pulpit, and particularly those working with the little 
folks, who live so largely in a world of sense, can do 


no better than follow his example. 
On the other hand, the study of nature alone, no mat- 


ter how sympathetically and reverently pursued, does 
not give the child an adequate knowledge of his spirit- 
ual environment, does not fit him to appreciate all that 
he receives from God, nor to appreciate and perform all 
that he owes to God. In history he sees even higher 
manifestations -of protection and care, of purpose and 
plan and a Planner, thaffin nature. Some comprehen- 
sion of God's dealings with, and God's relations to, man 
are essential, and eannot be gained from nature study. 
It must come from and through “man study."  With- 
out this the child cannot be best adapted or related to 


his spiritual enviroument. 
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A complete education, then, even in the elementary 
school, must provide for the study of these two p 


arts of 
the child's environment. 


The work of the school must 
be grouped about the two centres, nature and man. 


How can or should this be Попе? It is much easier 
to gather school-work about one centre, man, as has 
been largely done in the past. Are these two centres 
equally important, should they be made equally promi- 
nent, throughout the school-life of the child? А little 
study of the child and his relations to nature and man 
will help in answering these questions. 

With nature, his physical environment, the child is 
brought into relation very largely through his senses. 
Nature (as we use the term) is primarily a world of 
sense. The child sees it, feels it, hears, tastes; smells 


it. The plants, animals, minerals, the flow 


ers, birds, 
and inseets, the rocks 


and-soil, the water and clouds, 
appeal to the eye and ear. He begins to see and hear 


and feel them as soon as he is born. His earliest edu- 


cation in babyhood consists almost entirely in becoming 
familiar with nature, this world of sense, 


through his 
senses. 


Nature thus indicates unmistakably that the e 
education of the child should» be very l 
about and based upon that which 
Building on what he sees, and therefore knows, he can 
not only develop his power of seeing, but can exercise 
the imagination with which he is sö richly endowed. 
He gives to bird and flower every human attribute, and 


arliest 
argely centred 
appeals to his senses. 


—— 
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makes the brook and valley h 
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e has studied a starting- 


point for wanderings by the great streams, and through 


the valleys of other lands. 


a К » B 
Even in the earliest school-years not all his work, 


however, should be а study of 
his study of man. 


à study of man's relation to nature. 
, and therefore can understand, in 


of what he сап see 
his home and the home relat 


homes of other children, — of 


the north; of Gemila, the chi 
Man, as an intellectual bein 
little child. His early re 


physical. He has little or nothir 


any idea of man as а mind, or 
lect; nothing to relate 
ment. As he grows older, 
something of the mind o 
of his sense perceptions. 
birth does he show much inte 
til then is he well fitted for 
intellectual environment. As 
is more closely related to the 
him; his intelleetual environ 
portant, and its study eau an 


prominent. > 


If this is true, then the two 
not equally important at 


made equally prominent throug 


In the earlier years of the sch 


nature. He must begin 


But that must be largely limited to 


From the study: 


ions, he ean pass to the 
Agoonack, the child of 
ld of the desert. 

g, does not appeal to the 


Jations with mother are purely 


ig at first to give him 
the possessor of an intel- 


him to his intellectual environ- 

he begins to understand 

f man, but through the medium | 
Not until several years after 


lleetual power. Not un- 
the formal study of his 
his intellect develops, he 
intellectual world about 
ment becomes more im- 
d should be made more 


centres of education are 


all times, and should not be 


hout the school course. 
ool-life, nature should be 


о 
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made more prominent; in the later years, man becomes 
more important, and should be given more prominence. 

Theoretically, perhaps, it may be difficult to tell just 
when the child's intellect is so well developed that he 
can pursue to the best advantage such studies as history 
and literature. As a practical question, however, these 
must be taken up not later than the fourth to the sixth 
year of school-life, or in the ease of the average Ameri- 
can child they will never be studied. Probably ninety 
per cent of our school-children never get beyond the 
eighth or ninth grade. Forty or fifty per cent end 
their school-life at the close of the fifth or sixth school- 
year. 

The recognition of these tw 


must largely determine the ch 
nature study 


о centres of education 
aracter of the work in 
throughout the school course. At first 
the children must study nature just as they see it, put- 
# ting all emphasis on personal observation, and on in- 
ferenee based on personal observation. Later, nature 
Should be studied in its relation to man, — the discov- 
eries man has made; the way in which he has grouped 
natural objects and phenomena, leading to systematic 
Science ; the use man has made and is making of nature, 
bringing out the practical side, mining, manufacturing, 
commerce, and correlating the work with geography 
and history; the thoughts which nature has inspired in 
other minds, leading to literature and art. 
The work in the distinctively “man studies,” such 
as history and literature, is similarly*influenced by the 
recognition of these two centres. .The earlier work in 


= 
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literature must be that relating to nature, or to man in 
his relations to nature. This the children сап compre- 
hend and appreciate. ‘The earlier work in history will 
bea Study of man's relation to nature, how he lives, and 
how much nature has helped man. For the social rela- 
tions, except those grouped about the home, the little 
child is not ready. He knows nothing about them. 
He cannot understand the history of the intellectual 
and social struggles and development of mankind. That 
must come later. 4 

The grouping of the child's sehool education about 
these two centres should be, and is to а considerable 
extent, recognized in all school-work. The expressive 
Work of the school — reading, writing; drawing, mould- 
ing — must, in the earlier years, be largely based on what 
the chi!d can see, and largely grouped about nature as a 
centre. Later he is better fitted to understand, talk, and 
read and write about his intellectual environment, man. 

Geography must be at first physical geography, the 
study of the earth itself, beginning with the immediate 
physical environment of the child. Later he is pre- 
pared for political and commercial geography, the earth 


in its relations to man. 
The first limitation of nature study depends on the 


fact that it includes an ailequate study of but one part 
of our environment, — nature. Through nature study 
alone the child cannot be most closely related or best 
adapted to all his environment. Hence it cannot be 


Made a basis for a complete, well-rounded education. 
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The second limitation of the educational value of na- 
ture study, or science, depends on the fact that it 
not provide for any adequate study of the e 
and examples of the past, and doe 
lessons and truths which ean be mo 
tively gained from the study of hui 
human examples. 

The third limitation of nature study depends on the 
fact that while it may be, with history and literature, a 
basis for other Studies of the school, — reading; writ- 
ing, drawing, geography, and, to some extent, arithme- 
tie, — it does not necessarily provide for 
work in these studies. 


does 
xperiences 
s not impress those 
st readily and effec- 
nan experiences and 


adequate formal 
It is a content study. It gives 
matter or ideas. Through the other formal studies 
these ideas must be related and expressed. In nature 
study or literature or history, the essential thing is the 
idea; in the formal studies, the important thing is ` 
the form, means, or method of expressing or relating 
the ideas. 

When the child has studied the robin, and is writing 
about it, the ideas he expresses are gained from nature 
study; but he must know something of 1 
spelling and capitals and punetuation, 
ideas properly. ^ 

It may be possible to máke the formal Studies — 
such as language, drawing, апа arithmeti 
ineidental to the content studies, 


anguage, of 
to express these 


с — entirely 
— science, literature, 
and history. In every lesson in nature study the child 
should be studying, often unconsciously, language. 


Most lessons in history and literature may be made 


A кее 


Al 


T 


.ment, man; that it does not 
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lessons in geography. The experienced, well-equipped, 
farseeing teacher may possibly entirely dispense with 
definite, formal lessons in language — spelling, capitals, 
punctuation, grammar, — drawing, geography, and arith- 
metic, and teach ther as incidental to nature study, 
history, and literature. 

But the average teacher cannot do it to advantage- 
The inexperienced teacher is almost certain to fail in 
the attempt. In not à few schools the attempt has 
been made to teach all language work incidentally. 
The result has almost invariably ‘been detrimental to 
the language work. In some schools arithmetic has 
thus been taught incidentally as an adjunct to nature 
study. Very rarely have the results been satisfactory. 
with average teachers, under 
average conditions, there must be more or less formal 
work in th» formal or expressive studies, work supple- 
mentary to or independent of the work in these lines 
based on the content studies. The amount of this 
formal work which may be necessary depends on the 
wisdom, tact, experience, and breadth of the individual 


teacher. 
The limitations of nature study de ; 
mate analysis,.on the fact that it does not include any 


adequate study of one division of the child's environ- 
give the child the beneñt 


past: and that it does not, 
ovide for adequate work in 


In the average school, 


pend, in the ulti- 


of the 6xperiences of the 


under average conditions, pr 
the formal studies of the school, particularly language, 


drawing, and arithmetic. 
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CHAPTER VII. 


PRINCIPLES DETERMINING METHOD IN NATURE STUDY. 
THE discussion of almost any subject involves the 


consideration of three questions, — « What?” « Why? 2 
"How?" We have ans 


The consideration 
the study of material, the se] 
arrangement of material 
nature study. The ter 
Strieted to the first of these, the me 


material. This шау be diseussed u 
heads: First, the 


tee topics, — 
ection of material, and the 
and formulation of 


à course in 
m ‘method ” 


is frequently re- 
thod in studying 
nder three main 


; involving а consideration of the methods 
of relating natur 


school, — language, drawing, moulding, 


third, the method of re] 
Work, particularly literature, 


Ose to consider 


we can study the 
application of these princi i 


king up in later chapters the 


ine all method; . 


lé presentation of 


& 
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While our method must be determined by our appre- 
ciation of aim and understanding of children, it wili be 
modified by other elements. It seems wise, therefore, 
in diseussing method, to consider in order: — 

First. The aims of nature study or of education in 

` general, discussed in Chapters IV and V. 

Second. Those characteristics or laws of child nature 
and child development most important, or having the 
greatest influence, in determining method. 

Third. The other conditions which may modify 
method. These affect more particularly the selection 
and arrangement of material. "They are considered in 
Chapter XIV. 


The ultimate aim, as discussed and formulated in 
Chapter V, is: To adapt the child to his threefold envi- 
ronment, = phy sical, intellectual, spiritual, — or, stated 
more definitely, to train the child to appreciate what 
he receives from, and to recognize and perform what he 
owes to, nature, man, and God. 

Considering the individual child, the following sub- 
ordinate aims were formulated in Chapter IV, all in- 


cluded in the final aim, already stated : — 
First. To awaken the interest and cultivate the sym- 


pathy of the child. 
Second. To develop his higher nature, wsthetic, ethi- 
cal, and spiritual, and lead toward Gods, 
Third. To develop the intellectual powers of the 
child, and form tight habits. S 
Fourth. To gain a knowledge of his еп 


jronment. 
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Subordinate to the general 
relating to the material. 
each lesson in nature 


aims enumerated are others 
Each series of lessons and 
study has as its immediate aim 
the presentation of certain matter, and the developing 
of certain ideas and relations. Whe teacher is planning 
to study with her pupils the robin. The immediate 
aim may be to discover all they can about the robin, 
Back of that may be the emphasizing and clinching of 
those points of structure which will help the children 
to compare the robin with other birds. 

the putting of the robin in its proper g 
birds, relating this group to other orders of birds, com- 
paring birds with other backboned animals, and finally 
finding their place in the animal kingdom. Above all 
these aims is the development of the powers of the child, 


, and, classi- 
Highest of all is the 
ese powers for the good 


Back of this is 


roup or order of 


— the powers of discrimination, judgment, 
fication, and of reducing to unity. 
training of the child to use th 
of himself and of the uniyerse of which he is a part. 
Each lesson should have an immediate 

subordinate and well related to the aim of the series of 


lessons, and all planned and conducted with reference 
to the ultimate aim. 


The relation of aim t$ method 
aims to general aim has beeit illustrated in the lessons 
on the rabbit, Chapter П. = va ч 

The method of each individual teacher in presenting 
material to her Pupils, or in selecting and arranging or 
relating topies for stu 


dy, will be шау determined by 
her power or habit of looking from and through imme- 


aim or point, 


е 


апа о? subordinate 
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diate aims to the higher ultimate aim. If she can see 
little farther than the examination, she will find little 
place for nature study, and have little use for method. 
Her method will be a process of “cramming.” If she 
thinks mainly or only of developing the intellectual pow- 
ers of her pupils, — that is, the powers of observation, 
expression, and thought, — she will understand the use- 
lessness of “cramming.” She will insist on individual 
work, individual seeing and thinking and telling, but 
will neglect the highest aspects or content of nature 
study. Her method will be rigidly scientific. If she 
thinks only of. preparing her pupils for praetical life, 
of fitting them to eam their bread and butter, she will 
lations of what she studies 
with her boys and girls. If she keeps ever before her 
the ultimate aim, the fitting and training of the chil- 
dren for the best possible relations with all their envi- 
ronment, nature, man, and God, she will find time and 
r plan of work for that which will appeal to 
r nature of her pupils, as well as 
may gain useful knowledge 


dwell on the economic re 


place in he 
and develop the highe 
for that through which they 


and deyelop power. 

It is important that the pupil, as well as the teacher, 
have a definite aim. His aim may be immediate and 
narrow, while the teacher sees the higher aims ; but, in 
.general the pupil will do definite work in proportion 
as he realizes а definite aim. The pupil who dees not 
know the aim, is like the child who is taken out for a 
walk without any obje ye point. Both wander about 
aimlessly. The pupil who, at the beginning of the : 
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lesson, is impressed with the aim of the work in 
who knows exaetly what he 1 Tor or trying to 
do, like the child who knows he is going to grandmy's 


or to the toy-store, is much n 


„ore apt to go directly 
toward his destination. When they 


s looking 


what each part ¢ 
its work, each і 
for himself, 

The aim must be 
not to tell t} 
themselves, 


loes, how it does it, h 


ow it is fitted for 
S much more 


apt to observe and think 


stated in such a form, however, as 
le pupils what they should discover for 
When the children are told, « To-day we 
are going outdoors to discover how and from What dirt 
Or soil, is made,” they are given Something definite to 
do, and are apt to do and think much more than if they 


In the second casi 
themselves, but 
told them, 


€ they do not g 
simply to verify 


the question, үү] 
are most marked 
ave the most w 


Now comes 
the child mind 


лаб characteristics of 
development h 


or what laws of child 


eight in determining . 
method ? 

In genuine nature study the child ig Studying under 
the most natural conditions, 


із gaining knowledge 
for himself through his Senses, the natura] method, 


hand, . 
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In no school-work do teachers have better opportu- 
nities for studying children. Experience has shown. 
that nature study, more than any other work in the 
elementary school, leads the teacher to study her chil- 
dren and adapt her methods to them., In nature study, 
genuine nature study, teacher and pupils are working 
together, fellow-investigators of truth. г 

In such child study we discover certain character- 
istics or laws in the development of children (and al- 
most equally marked in the adult) which determine 
method and require special consideration. These are : — 

First. Sense-perception, as determining the medium 
through which, and the method by which, the child 
must originally gain his ideas or impressions or per 
cepts. y 
Seccnd. Apperception, as determining the means or 
method by which new ideas must be assimilated and 
incorporated with the old ideas, forming concepts or 
general notions. 

Third. Interest, as determining the condition for and 
the method of gaining the most effective sense-percep- 
tions, and of relating these percepts in apperception. 

Fourth. Imagination, the power and process of form- 
ing mind pieteres or mental images of what is seen or 
perceived (visualization), of recalling or reproducing 
these mind pictures (memory or reproductive imagi- 
nation), and of modifying and combining the mental 
images of what has been perceived so as to picture 
what has not been perceived (constructive imagination). 

Fifth. Sequence, the relating of ideas in a series, as 
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determining, or rather expressing, the order 
the mind most readily receives 
impressions. See 
— Sixth. Unity, combining or merging diverse ide 
one, the condition to which the mind Striy 
all ideas, and with which alone the mind is 
© Seventh. Expression, as determining 
which the child can convey his ide: 
the same time fix or im 
mind, and gain power t 


in which 
and retains ideas or 


as into 
es to reduce 
satisfied. 

the means by 


аз to others, and at 
press these id 


о get ide 


eas in his own 
аз from others, 


By what we may call th 
mean that the child 
through his senses, 
come through his Sens 

When we attempt to giv 
through the artificial Symbols 
often violate this law, 
is of the greatest im 
Science, 


‹ 
e law of Sense 
must originally 
All entirely 
es. 


“perception, we 
gain his ideas 
new matter must 


e the child new ideas 
which we call words, we 
and fail in our work, 
portance and widest appli 
or nature study. True Science, or 

an any other other 
built upon sense 


This law 
cation in 
nature study, 
line of work, must 
“perception, 

in primary grades, and 
ature Study. In later 
built upon t] 
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Just here special i Я 


- Unless teachers 
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all later work will be weak, because built on weak 
foundations. ө 

The education of the past has been almost entirely 
an education of listening and absorbing, and appropriat- 
ig and vetting for ourselves. Teachers 
In the writer’s expe- 
one of the most common questions 
an I find a book which will tell 
Teachers have given to their pu- 
t for themselves. 


ing, not of seei! 


rience with teachers, 
has been, * Where с 
me all about it?" 
pils, instead. of leading the pupils to ge 
In nature study the first great struggle of teachers will 
be at this point, — to overcome the habits so firmly 
fixed; to allow the younger pupils, and encourage and 
compel the older pupils, to use and depend on their own 
senses, to really base their work on sense-perception. 
Тһе necessity of basing «ll nature study on sense- 
pereeption, of laying the foundations in actual seeing 
and observation ‘by each pupil, must greatly influence 
method; it must largely determine the selection of ma- 
terial and the order of study. Other things being equal, 
we must select for study that which can be best per- 
ceived or seen, and begin our study of niue No j 
that which appeals most,to the senses. This has been 
illustrated in Chapter LL wu 


n rought out 
It must be remembered, also (as was broug 


t be based mot. 


merely on sense-perception, but on «clear and certain 
perception.” . Toó much emphasis cannot be placed 


on careful,-exact observation, 80 far as the children are 


capable of exact work. 
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The law of apperception is an expression for the 
fact that the mind receives and retains those ideas 
which are or can be related to what 18 already in the 


mind, and, further, that it changes what it thus retains, 


connects it with, and makes it tike, what the mind had 
~ before. 


What he has already 
nd. Looking at the 
ау see the shades of color 
and play of light and shade, and litt more; the bot- 
to leaves of related plants, 
aptation to their work or 
only the movements of the 
bright colors, or the wreath 
All may look at the Same 
Something different, Each 


or taken into the body, 
which it can assimilate ; 


?ption depen 


5 that is, in 


n their minds relating tô the m 
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more interested in life and aetion than in mere form 
and st®icture, and why youpg children are so much 
interested in nature’s babies. Imagination can only. 
use the material or ideas gained by perception, and 
modified and related by apperception. Тһе law of 
sequence results from apperception. By sequence we 
mean bringing matter to the child step by step in such. 
an order that each new idea may be most clearly apper- 
ceived, that is, seized by and correlated with the mass 
of ideas which the previous steps have either given to 
the mind or brought into consciousness. The law of 
unity is simply an expression for the tendency which 
the mind has to relate everything which it perceives. 
The more closely the relations are established in all 
directions, the more perfect is the resulting unity. We 
shall find later, in our discussion of expression, tht 
methods of expression must be determined largely by 
reference to the same principle of apperception. 

The law of apperception must, then, very largely 
determine methods in nature study. То get the best 
results, we must not merely bring the matter before 
the children where each child can see it, — that is, base 
our work on sense-perceptiony — but we must call up, 
bring into consciousness, by our questioning, Or by 
encouraging the children to talk freely, what is already 

aterial; find out what 
the children already know, and take hold of and empha- 
size those ideas which will make the best foundation 
for the new mattér we want to present. This is most 
essential when working with young pupils. The little , 


e 
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folks see so much more in germinating seed or develop. 


ing bud, when they hage connected the plan$ babies 
with the babies in their homes, — the way in which 
their baby brothers are cared for and fed апа grow. 
In any work which requires thie pupils to think rather 
than to merely see, our Success as teachers 
depend on our power and habit of calling up the apper- 
ceiviug ideas or concepts of the children, and buildin 
on these. “As illustrated in the study of the rabbit in 
Chapter IT, pupils understand much Жы, the move- 
ments and limbs and feeding and teeth of the rabbit 


when they are related to their own body and way of 
moving and eating. 


We see the Wisdom, considering this same principle 
of apperception, of reviewing at the beginning of each 
lésson those parts of previous lessons on whic 


will largely 


h the new 


< 
The law of interest, 
Ceives or perceives, is 
Strongly 
cite or ar 


»— that the mind m 
most dee 
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feacher has attention sh, 


Until the 
© can “accomplish co 
little. 


Mparatively 
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and to build on the f ions already laid, on the 
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apperceiving concepts in the child's mind, the ideas 
gained “br the impressions müde will not be most clear 
and strong unless the child is interested.. 
On the.other hand, the more the wor 
Study is based on sense-perception, on what appeals to 
the senses, and the more the new is built upon and 
related to the old, is based on apperception, the more; 
in general, will the child be interested. Interest, par- 
ticularly sustained or habitual interest, is one of the 


surest evidences that work is being presented in ас- 
Absence of interest 
matter or 


k in nature 


cordance with psyclvological laws. 
shows, in general, that something is wrong ; 
method is not adapted to the children. 
apperception is the mental equivalent of phys- 


Just as 
be considered as 


iological assimilation, so interest may 
the counterpart of appetite. With adults appetite and 
interest are oftentimes not considered essential. The 
body and mind of children will not get proper nourish- 


ment without appetite or interest. 
With interest aroused and senses 
à limit to what the child can do. In no other work 


jan in nature study. In no 
other study will the teacher De so apt to be impressed 
with the educational value of interest as when she and 
her children are studying nature together under natural 
“conditions, and following natural methods. In much 
other school-work ће conditions and methods are un- 
natural, and the importance of interest is not recognized 
or realized. ; “г 

. Sympathy is but a higher active form of interest, 


alert there is scarcely 


is interest more essential tl 
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The more we can bring our pupils into s 
the dandelion and rabbit with the w 
them, the better the results. Sympa 
distinguished from mere int 


ympathy with 
orld of life about 
thetic interest, as 


ellectual curiosity, is a great 


т to prepare for life, the desire 
the fear of the disgrace 
is indirect interest is not 


ny stage in education as 
immediate, direct interest, 1 


A most practical question is, How can the children 
be interested, and h be kept interested? 

As has been said Ssential in gaining and 
maintaining interest і t matter which the chil- 
they have apperceiving 
Such a way as to most 
ate the new matter to the old. 

Novelty or newnes 
terest. Young chi 
in new things, 
change. 


» for which 
+ and to present it in 
clearly re] 1 


thus studied in a new light, 
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A third source of interest is participation, or self- 
activity. Children are interested, in nature study or 
anything élse, in proportion as the teacher leads them 
to see and think and do for themselves. Тһе child 
who makes a new discovery with his own eyes, or 
works out for himself a new idea or thought, is much 
more interested by and because of this selfactivity; 
than he who simply absorbs from book or teacher or 
fellow-pupil. In nature study the children are much 
more interested in material whieh they have gathered 
or cared for themselves. The more a teacher can lead 
herspupils to get and take care of their own plants or 
animals or stones, or make their own apparatus, the more 
will they be interested. The more the children discover 
for themselves new facts, the more they work out the 
“why” and “how” of what they have discovered, the 
more the pupils, rather than the teacher, compare and 
generalize and deduce principles or laws, the greater 
will be their interest. э. 

The interest will be increased, more especially with 
young children, by emphasizing in nature study the 
human or personal element, and particularly the child 
element, We can study.the plants and animals, not as 
mere things, but as beings with human or child attri- 
butes or characteristics. Even water and snow and 

frost, lifeless things, сат oftentimes be endowed with 
human desires and sympathies. The poets thus per- 
' sonify flower and'tree, and raindrop and stream. In 
the childhood of*the race all mankind personified na- 
ture. The children naturally do the same. It is often 
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most helpful to allow or eneou 
personify, beginning always w 
perception and elaborated by apperception, but 1 
imagination add flesh to what might otherw 
bones. In the study of cotton, the cotton-pickers 
‘their pickaninnies and homes and life 
resting than the mere process of y] 
‘ing and gathering cotton. The pr 
mean most when the study 
bermen, the human element, 
and life tothe processes, 


tage children to thus 


ith facts gained through 


etting 
ise he dry 
and 
are more inte- 
anting and cultivat- 
OCesses of lumbering 
is centred about Ше lum- 
- These give connection 

We come now to the pl 
mining method. When o 
what they can about the q 
lating what they have See is already in their 
mind, have gained iri nber, size, form, 
and color of its Parts, they should have a mental picture 
of the flower, If this picture is to be of much value, 


ave seen 
and, by те- 
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blossoms, as distinguished from that particular blossom. 
Or they may have to add to the picture of the flower 
those of the other parts of the plant to form a pieture 
of the plant, or those of other stages of.growth to 
understand its life history. Finally, as was shown in 
Chapter I, the images of the dandelion must be related 
to what the mind knows about its environment. 

This process of relating to other mind pictures, omit- 
ting some features, adding others, combining and modi- 
fying, may be continued until we get the beautiful 
series of pictures embodied in Lowell’s «To the Dande- 
lion,” ` 
The power or the process of repeating or reprodu- 
cing the images of what has been perceived and apper- 
ceived is memory. The power or process of relating 
and combining these images, selecting parts of some, 
adding to others, combining parts of several to form a 
mind picture of what has not been perceived, we call 
imagination. The distinction between memory and 
imagination as thus defined is not very sharp. Fre- 
quently imagination is considered as including both 


memory — then called reproductive imagination — and 


imagination proper, distinguished as constructive ima- 


gination. Both have a most iraportant part in determin- 


ing method in nature study or in any other subject. 
We recognize the importance of memory, or repro- 
ductive imagination, in all education. The education 
of the past, and mach of the education of to-day, has 
relied too much en memory of words rather than of 
sense-percepts, memory which has very little sense-per- 
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ception back of it. Too 
facts, definitions, formul 
with very little real co 
or science, is a protest agai 
cation. For words it would s 


often children have memorized 


as, — words, Words, words, — 


the means of 
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ber much better than he who has merely glanced at it. 
What cannot be clearly seen by the children, such as 
the strueture of the individual florets of the dandelion, 
is apt to be soon forgotten, : 

The clearness of the ‘mind picture can be ascertained, 
and the power to recall it developed, by occasionally 


testing the power of the pupils to visualize; that is to: 


form a mind picture of what is not before their eyes. 
After looking intently at some simple object, such as a 
leaf or a piece of apparatus, the pupils should describe 
it, or draw it from,memory. Occasionally it will be 
helpful to have the pupils make- a **conceptional draw- 


ing” of some simple familiar object at home, such аза ЩЩ 


tea-kettle or а lamp, and afterward compare their diaw- 
ing with the object, and correct errors. 

Second. Each important idea should be related with. 
many other ideas, so that it may be recalled through or 
by means of any one or more of these. What is isolated 
or stands by itself is soon forgotten. What has been 
seen about the dandelion will be remembered much 
better when the plant is studied, not as a mere isolated 
structure, unrelated to anything else, but as related to its 
environment, soil and sun, and wind and insects, and to 
other plants. Jts green cup is better remembered when 
related to its habit of closing at night, or in a storm. 
of structure is better remembered when ré- 
lated to its function. When the children understand 
what the veins do for a leaf, that they support and carry 
food to each part, they better remember the plan of 


veining and the fact that a braneh vein extends to the . 
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apex of each division of a leaf. We See here another 
reason for emphasizing the “Why”? in nature study. 
Third. That which is most important, and should 
therefore be remembered, must ре frequently repeated or 
reviewed. Here we See the necéssity for drill. 
of the first law of memory, stated above, t]. 
abe most effective when th 
Because of tH® seco 
emphasizes relations 
lesson should close w 
ing together, and re] 
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us to look into the future, just as memory enables us to 
recall the past. 

Imagination plays a most important part in mature 
Science, as Professor Tyndall has shown in his essay on 
the “Scientific Use of the Imagination." On imagina- 
tion, applied to and tested by facts, controlled by reason, 
depend the grandest conceptions and generalizations of, 
the human mind, — the law of gravitatien, the nebular 
hypothesis, the theory of evolution. 

On the other hand, imagination not based on facts, 
or not controlled or directed by reason, is exceedingly 
harmful. В 

In the reaetion against Ше education of verbal memo- 
rizing and return to the natural education of seeing, 
there is a tendency to discredit the educational value of 
imagination. Not infrequently scientists aver that it 
is utterly wrong. to encourage the children to put into 
nature anything they cannot see; that, for instance, the 
lessons in elementary science which emphasize or dwell 
on. the idea of protection in the study of the buds of 
pussy-willow or horse-chestnut are absurd and unscien- 
tific. As a fact, without imagination we could get no 
conception of life processes, of which only the results 


can be directly perceived. 

Nature, however, endows the child with a strong 
imagination, and indicates its importance as an aid in 
Imagination is the instrument by which 
and through his little world of 
beyond his childish senses, 


his education. 
the child looks from 
sense to the greater universe 
for which he must be prepared. Through his imagina- 
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cotton-plant, the cotton-field, and perhaps the cotton- 
picking. y 

As describing or drawing from memory trains the 
memory, so describing or drawing what the children 
have read about, or have been told, but have never 
seen — that is, making a conceptional drawing — may 
help in cultivating the imagination. A description by ° 
the children of a cotton-field, or a агау to represent 
the children’s mind picture of the cotton-boll shows 
teacher and pupil whether the picture in the mind of 
the pupil is clear and correct or vague, and tends to 
develop the power to pieture or image or imagine. 

Because the child can most readily imagine that which 
is most like what he already knows, it is easier for him 
to gain or form mental pictures of what is alive like 
himself, and of those things which are considered as 
having the attributes and relations with which he is 
familiar in his own life. Hence, as lias been said before, 
it is natural, and often very helpful, for the child to per- 
somify; to endow animals and plants, and even lifeless 
nature, with human attributes. The more he thinks of 
them as living, working, helping, dependent, like him- 
self, the better can he imagine and understand their 
life. Often he delights in imagining himself to be a 
leaf or plant or squirrel or raindrop, or in having these 
tell their own story. 

One of the most effective aids in cultivating the im- 
agination is literature. "Оп the other hand, one of the 
main essentials for an appreciation of literature is a 
vivid imagination. ‘The value of literature, as a means 


a 
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of broadening and uplifting the ideas and thoughts 


and 
picturés gained from nature study, is illustrated in the 


study of the dandelion in Chapter I. Lowell’s « То 
the Dandelion " leads into a new world, if the reader 
has seen or experienced enough, and has an imagina- 
tion sufficiently tra he poet ex- 


ained, to pieture what t 

presses. Genuine literature can be distinguished from 
mere prose or rhyme by the extent to w 

broader, higher views, Opens new vistas, That which 
merely gathers up what has been already perceived ог 
-apperceived, lacks one great essentia] of literature, 

If we re of cultivating the im- 
and girls, of leading from the 
more uplifting unseen, if we ap- 
preciate the higher aims of nature study, the impor- 
tance of cultivating the higher nature of our pupils, 
we will in our nature study make use of the best 
literature, and so study it with our pupils that they will 


be able to see во of the pictures the authors 
have seen, 5 


hich it gives 


alize the importance 
agination of our boys 
Seen to the broader, 


mething 
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CHAPTER VIII. 


PRINCIPLES DETERMINING METHOD IN NATURE STUDY ; 
(CONTINUED). 


Havixa considered in the previous chapter the in- 
fluence of sense-perception, apperception, interest, and 
imagination in determining method, we are prepared 
to discuss the relation to method of sequence, unity, 
and expression. 

Sequence is but a continuation or repetition of the 
process of apperception. The mind, like the body, 
accomplishes most when it builds and is built in order, 
or proceeds step by step. Sequence is building in 
order, founding each new part on the previous part, 
each new step most closely to preceding steps. 


relating 
several precautions are neces- 


To insure sequence, 
sary; certain errors, common in teaching, must be 


guarded against. 
We must be sure that all necessary foundations are 


laid. The builder who discovers after he has partly 
finished the superstrueture that he has forgotten or 
neglected to support some part, and is compelled to go 
back and strengthen or add to his foundation, always 
loses time, and usually has a weak structure. The 
teacher who continually finds that in previous lessons 
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She has neglected to lay some of the foundations on 
which present work must be built, and who is frequently 
compelled to interrupt her advance work, and go back to 
lay the foundations for it, cannot do the best teaching. 
In studying the dandelion, unless the children have 
observed out-of-doors the closin 
growing of leaves and flowers 
and toward the light, 
to catch the rain and 
on the relations of t 
almost useless, 
The value of seq 
dividual lessons а 
Chapter II on the 
A second error 


g of the flower, the 
away from the shade 
and the arrangement of the leaves 
direct it toward the root, a lesson 
he dandelion to sun 
No foundations 1 
чепсе or 
nd in 


and rain is 
ауе been laid for it, 
Continuity of thought in in- 
Series of lessons is illustrated in 
Study of the rabbit. 


often committed by teachers, апа par- 
ticularly by teachers of young childr 


ren, consists in 

attempting to take several Steps at once, or to jump 
ош point to point. Adults learn to take long steps, 
to go Up-stairs two o S at a time, to take 


and jump. p 


ar- 
ation is 


a process of 
They can 


climbing) t} 
jump or fall downward, 


> however, i 
the body in attaining the sta 
can habitual 


ge of 

ly jump or leap. 
The adult teacher habituall 
makes mental jumps in her li; 


an 

it 
У, but often "consciously, 
ne of thought, paying little 
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or no attention to the intervening steps. When the 
teacher assumes that her pupils can take the same leaps 
of thought that she does, she either fails entirely, or, if 
she is strong, pulls her pupils off their feet, and carries 
them along with her, instead of training them to walk 
for themselves. 

Only as the teacher analyzes her leaps, goes back in 
her experience to the time when she had to go step by 
step, studies the steps by which her children progress, 
and then adapts herself to them and tries to keep step 
with them, will she^be most successful in training her 
pupils to take longer steps, and finally to leap Tor them- 
selves. 3 

Such an analysis by the teacher of the successive steps 
by which she gained her ideas or attained her present 
state of knowledge is particularly essential in the case 
of the teacher whose education has been almost entirely 
an education of books. In mere book-work, pupils ha- 
bitually make great leaps, accepting the ideas and con- 
clusions of the author without looking at the steps which 
lead up to them. For this reason, and many others, 
the teacher should study nature, not merely books, in 
ature study; she can best prepare by 
studying хуа child. She сап then see just how the 


children creep and step in their observation and thought. 


The teacher who prepares for her lesson in nature study 


by merely reading what “the book says,” will almost 
certainly fail in adapting her work to her pupils, and in 


leading them to see and think for themselves. 
This tendency of the adult mind to leap is illustrated ^ 


preparing for n 
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constantly. We associate the evaporation of water with 
the formation of rain and snow, and are apt to expect a 
child to do the same. If he does he merely takes the 
relation on faith, as we probably took it originally. Ве- 
tween the evaporation of water and the falling snow 
there is a long series of intermediate steps: the process 
and conditions of evaporation ; condensation and the 
formation of water-dust, mist, fog, cloud, and rain- 
drops; the process of freezing and crystallization, by 
whieh frost and the Snowflakes are formed; perhaps 
also the work of heat and gravittion, of the sun and 
wind, in the formation of snow from evaporated water, 
At times, of course, the path is too steep, or the 
climbing too difficult, for the children. Then the 
teacher must carry them. However, children are much 
better climbers, and need much less carrying, than the 


average teacher assumes or Supposes. If allowed and 
encouraged to climb in their own Way, they ean do 
wonders. Е 


The lack of Sequence, of step by step progression, 
is à serious fa alent in class- 
udy, in which, 
eacher is usual] 
determine her own 


ult most prev: 
particularly in nature st 
most other Studies, the t 
her own work and 


room work, 
more than in 
Y left to plan 


planning and condu 
into two or more d 


achers, in 
divide each lesson 
steps, and to have 
marized by two or 
xt step. A lesson 


cting their work, 
istinctly marked 
each step carefully reviewed and sum 


more pupils before passing to the re 
= 
"i 


PRINCIPLES DETERMINING METHOD. 171 


on the movements of the eanary-bird may thus be divided 


into: step 1, position at rest; step 2, perching; step Bh 
hopping; step 4, swinging; step 5, flying. The teacher 
should get all that she can from the observations of the 
children about the position of the bird at rest, perhap: 
supplement this from her own observations, and have it 
or summarized by two or three pupils be» 
allowing them to tell about 
If such a plan is followed, 
bserve in some order, and 
rly in their oral and writ- 


gathered up 
fore asking them or even 
the perching of the canary. 
the children soon learn to o 
are much more apt to be orde 
ten expression. 

In Chapter II this step by step progression and sum- 
marizing is frequently illustrated. 

A third precaution necessary to insure sequence or 
continuity of thought^is the avoidance of digressions. ` 


When the teacher has decided on her line of thought, 
ering out of the path 


must be careful about wand 
into the fields on either side. In no other study is the 
ation to do this greater than in nature 
alk freely, as they should, they are 
apt to bring in mueh extraneous. matter. 16 requires 
tact to keep them to the line of thought without dis- 


couraging they from expressing themselves. — 

'The pupils can be more readily kept to the line of 
„thought if told at the beginning of the lesson just 
what the aim or point of the lesson is. When they are 
deeply impressed, jat the beginning, with the idea that 
*to-day we will try to discover how the snail-shells are 


made, and what becomes of them,” or, “ to-day we want о 


she 


tendency or tempt 
study. If pupils t 
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‘to learn just how Mother Nature 

tering of the dandelion seeds,’ 
wander. 

It must be remembered, however, 
ful digressions by the pupils often in 
thought which the children are foll 
we better for them than the line of 
has mapped out. Remembering th 


provides for the scat- 
' they are not so apt to 


that the thought- 
dicate the line of 


» When they are sing 


e elm- 
talking abo 
-tree near th 
about the n. 


tree, for instance; if the 
ut the oriole’s nest they 


€ school, the wise teacher 
est, — how 


found in the elm 
“may let them tell 
fastened, how dee 
see that the birds 
dren, how flexible 


avoidance of tho 
of “ 


„ж 
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Qu 


eralizations. After studying the cricket or grasshopper 
(see Fig. 27, p. 229) and other insects, and having the 
idea impressed upon them that these animals have dis- 
tinet head, thorax, and abdomen, nine children out of 
ten will think of and draw the crayfish or spider (see 
F'igs. 22 and 23), when they begin to study them, as hav- 
ing a distinct head, although their eyes tell them that- 
head and thorax are very closely united, M any 


neck. 
as typical of the composites, nearly all pupils will assume 


that all compound flowers, such as the clover, are com- 
posites. The experienced teacher, who has been over 
the ground and located these “switches,” will have the 
foresight to warn the pupils before they reach these 


points. 


A common method of keeping children to a definite 
line of thought is the Socratic method, or development 
By a series of skilful, well-related questions 


method. 
and to state just what the teacher 


the child is led to see 
wishes him to see and state. 

This development method is often invaluable. In 
abstraction or general truth, 
such as a rule in mathematics or grammar, or à group- 
ing or classification in botany or zodlogy, or in helping 
the pupil to see relations which he can never work ouù 
for or by himself (as the fact that a potato is a modified 
stem, and that a {horn may be a modified leaf), it is 


most effective and necessary. 
But in most science work the development method: 


leading children to an 


After studying the dandelion.and thistle flowers _ 
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must be used cautiously. Close 
place, probably, in science or 
other line of school-work, bec 
have concrete things to work 
ment work may be more harmfu? in s 
other field. Every experiment 
general, a question 


questioning has less 
nature study than in any 
ause in nature study pupils 
with. Too much develop- 
cience than in апу 
and observation їз, in 
asked of nature; and the answer to 

that question is usually in plain 
Sight of the pupil who will use 
eyes and head. When the teacher 
has made sure that 
the pupil understands 
the question, the point 
of an experiment, the 
appearance of the leaf 
in his hand, and has 
the means for 


answer- 
ing that question, it 
is better to give him 
Opportunity to ob- 
Serve and think for 


himself, not to dis- 


ation 


ere with close Observ. 


^ good orderly 
he buttercup leaf (see Fig, 21) by ask- 


es of questions ав: What kind of à stem 
What is its shipe ? What is the 


oad part or blade of the leaf? 


How 
long? How wide? Where widest? Wh 


at is its color? 


[4 
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Is the color of the upper and lower surfaces similar? 
How are its veins arranged? How far out into the 
lobes do they extend? What kind of a margin does 
the leaf have? How many main parts? What kind 
of a base? But from such work pupils get little train- 
ing in real connected observation and description, and 
no training in connected thinking. If they are really» 
observing their leaves, they cannot listen to the constant 
string of questions ; if they listen to the questions, they 
cannot observe. They cannot relate successive ideas 
about the leaf — and the essenee of thinking is thus 
relating ideas for ourselves — because the teacher does 
all of the relating, such as it is, and drags her pupils 
with her. We cannot train children to observe and 
think by such а process any more successfully than we : 
can teach babies to walk by carefully lifting their little 
feet one after the other, and pressing each down at the 


e in front of the other. 
and girls in connected, related ob- 


it is much better, with the 
buttereup leaves in the hands of all the children, to ask 
one pupil to tell all that he can about his leaf, have a 
second and perhaps а third tell all about his own leaf, 
noting any differences or errors of observation or of 
statement, and adding as many new points as possible, 
and then have the class correct and complete the de- 
scription., In beginning such work, it may be wise or 
necessary to have the pupils discover the features to be 
observed, and then, under the guidance of the teacher, 
arrange these in order, and formulate a plan for de- 


proper distanc: 
To train the boys 
servation and description, 


е LJ 
Hee © 
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scription. Even more helpful in insuring individual 
"connected observation may be a drawing, each pupil 
drawing, as exaetly as possible, his own leaf.- After 
such a drawing they will describe much better, 

In the experience of the writer, 
nature study have been Spoiled, eve 
had her work well planned, and 


excellent and abundant material, and Wide-awake, ob- 
Servant pupils, by such questioning, making it impossible 
for the pupils to really observe or ¢] 


In such a comparison as that between the dandelion 
and thistle Suggested in Ch 


apter I, the teacher may 
lead the pupils to make а clear, orderly comparison yy 
asking a seri i 


scores of lessons in 
n when the teacher 
was well prepared, had 


and can lead them to y comparison. 
In abstract work. 1 і 


aining 
ography, close questioni 

absolutely песеввё гу, 
as in classifying animals 
distinguish charact, 


tions in Science, and plants, or 
leading pupils to 


eristies essentia] in 


unk for themselves, ` 
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classification from those which are of minor importance, 
development work is invaluable. .Care is necessary, 
however. Тоо often the questioning is so done that 
the child is shut in between two walls, as it were, com- 
pelled to go where the’ teacher wishes him to go by 
being led to bump his head, first against one wall and 
He has followed a line of 


then against the other. 
as not made it his 


thought, it is true, but not his; heh 
own. He has simply bumped along, driven by or be- 
tween the questions of the teacher. 

This excessive use-of questions illustrates 
rather than a proper use, of the development method. 
But it is much too prevalent. 
fewer and broader, and at the same 
and sharper, the questions, the better 
the results, in getting pupils to think for themselves. 

The teacher who leads her pupils to relate their ideas 
for themselves, to follow out a line of thought for them- 
s, will be much more successful in impressing ideas, 
veloping the power and habit of logieal think- 
r who compels her pupils to follow 


of thought. 


an abuse, 


In general, the 
time the clearer 


selve 
and in de 
ing, than the teache 
closely her own line 


The next law which must determine method is the 
law of unity, — Ah expression for the tendency of the 
mind to relate and group aad unify all its ideas. 

In apperception, the combining of new percepts with 
the concepts already in the mind, we have the first step 
of the mind in the process of unifying. Sequence, the 
uniting of ideas in à series, illustrates an extension of 
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this unifying process. 
indefinitely this proces 
knowledge or the pheno 
many effects to one са 
class, because of simila 
plants or animals, 
The child is edu 


The mind Strives to continue 
s of unifying, or 


relating its 
mena about it, 


as when it refers 
in one order or 
‘eat numbers of 


use, Or groups 
rity in plan, gi 


cated in Proportion as he can and 


ha is of very lit- 
can, to some ex- 
n to their causes, What 
animals is 


unless the child 
and refer then 
plants and almost useless 
izes 

amount 


> Understands 


арртесіаќеѕ to some 
8 out of principl 


analysis a]] the aims of nature study 
| are, from a Psyche logical 
standpoint, manifestati tants of this unifying 
tendency of + The awakening of interest and 
the cultivation oP th 


, 
24 e development of Power, and the 
Acquisition of knowledge, are all means ор Processes of 
establishing unity in the mind. i 
We have 


‘hat the fina] айп of 
44. Бета] is to perfect 
een the child and hig environment, 

» and spiritual, We want our child 
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vhat he receives from, and to realize and 


to appreciate у 
his environment, — nature, 


perform what he owes to, 
man, God. Thus can he be adapted to his environment. 
In formulating this aim, without any discussion of psy- 


s e H H 
chological laws, we naturally emphasized environment 
aptation to envi- 


rather than the child, and dwelt on ad 

ronment. When we look at the question from a psycho- © 
what is the ultimate aim of the 
mind, we find that the mind ever seeks to reduce to unity 
all its environment and itself, or to adapt its environ- 
It discovers that phenomena at first very 
ns of the same principle, results 


logical standpoint, ask 


ment to itself. 
diverse are illustration 
of the action of the same 
such as the vertebrates, at first showir 
built on the same plan. Thus it refers all 
physical changes to a few agencies or forces, and groups 
all forms of life about a few types. The mind finds 
al phenomena and laws are analogous or 
those of the intellectual and spiritual 
it reduces to unity what is without 
lates this to itself. We see, there- 


fore, in this law of unity, the psychological warrant 
for the final aim of nature ‘study or of education, before 
established on ethical grounds, the perfecting of the 
relations between the child and his environment, or the 


anc 
redueing to unity of the “1” and the “ not I.” 
We express the same ide 


a in spiritual terms when 
we say, with the Great ‘Teacher, “ Love is the fulfilling 
of the law." Love is unity. Re 


cognizing the unifying 
tendency of the mind. and 


ageney or force; that animals, 
ng almost infinite 


diversity, are 


that physica 
identical with 
world. ‘Thus 
itself, and then re 


the importance of developing 


* the most nearly perfect 
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it, we see why interest and sympathy Are so essential. 
They are the only means of establishing the greatest 
unity between the child and his environment. 

In the law of unity we find the 


psychological basis 
for the greater educational va 


iue of the Study of life, 
illustration or realization of 
physieal unity. In a living “plant -or 


animal all parts 
are organized to co-operate with one anothe 
a unit in taking 


from environment, 
Soil and air, — and in giving to er 
physieal life in plant or 
perfeet relation or com 


т, to work as 
— from sunlight and 
nvironment. Perfect 
animal is perfect adaptation or 
lete physical unity between it 
and its environment, or that part of its environment to 
which itis adapted or related. As this unity becomes 
less complete, disease comes. When death ensues, 
ceases. The plant or animal is no longer 
disorganized, made up of isolated parts. 
death, of mere form and str 


see this unity, and his mind is not greatly aided in its 
unifying process, In the study of leaves or roots or 


Stems or flowers, isolated and not related to the plant, 
this psychological demand for unity is not recognized 


unity 
a unit, but is 
In the study of 
ucture, the child does not 


nor satisfied, 


From this Standpoint we 
reason for em 


D 


see 


also the Psychological 
phasizing the stud 


У, in earlier years or 
lower grades, of life and living nature, and of forces ‘and 


processes, and understand why the study of minerals or 
of mere form and structure is nbt so interesting to 
young children, and not SO sa ry in its results. 


atisfacto 
If in earlier years children can Study units, — the whole 


and oftentimes necessarily 0 
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living plant, its development from seed to maturity, and 
growth or adaptation to enyironment; and living ani- 
mals, caterpillars and butterflies, frogs’ eggs, tadpoles 
and frogs, living birds or kittens*or fish, — they learn to 


- relate parts to wholes, to recognize the unity between 


plant or animal and its environment; and thus the uni- 
fying tendeney of the mind is recognized and developed. 
After such preliminary work the mind more readily, 
‚ automatically, unifies what 
is not presented to it as units; relates the leaves or 
flowers to the plant, thinks of them, not as mere forms, 
but as parts of a whole, depending on and working for 
the whole plant. 
The child who has 
the development and work 
flowers, the ripening of seeds, 
arrangement for their dissemination, the co-operation 
of plant and wind in scattering the seeds, who has com- 
pared the life and adaptations of the dandelion with 
those of two or three similar plants having similar adap- 
tations, is much better prepared to unify or reduce to 
unity, aid therefore much better educated, than the 
child who has simply described the form and gross 
Strueture of fifty isolated leaves or of a score of roots 
Or flowers, or has dissected or analyzed and grouped 
hy mere structural or morphological features a dozen 
plants. 
In the same law df unity we see the reason for the 
greater educational value of the questions ©“ why" and 
“how” as compared with “what.” “ What” is mere 


studied the life of the dandelion, 
of root and leaves and 
and the preparation and 
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structure, and is isolated. « Why” and « how’ 
the structure and thus help to unify. І 
the form and structure, the « what," of the dandelion, 
and never think of it as related to anything else. When 
we ask * why” and “how,” we begin to relate it to its 
environment. Why is it colored? To attract insects, 
to beautify the world. Why does it have the green 
cup, or involuere? То protect it from moisture, from 
sudden changes, or from insects, Why do the florets 
have hairs (the Pappus) about the base ? To catch the 
wind, and aid in Scattering the Seeds. Each « why ” 
suggests a new relation, leads to a better realization of 
the co-operation and unity of nature. 


' relate 
We may describe 
J 


How does the recognition of this unifying tendency 
in the mind, and of the importance of unity in the work, 
affect or determine the method of Study ? 

First. We must endeavor to impress the idea of 
unity in the child's physieal environment, nature. 

Second. We must labor to make more complete his 
realization of the Unity between his physical and intel- 
lectual environment, nature and man. 

Third. We must strive to ‘lead from nature and m: 
to ee to impress deeply on the child the 


parts of his environment, physical 


an 
unity of all 
А intellectual, Spirit- 


ual. 
ourth (and including the ot], 
5 Е D 


with all his environment, into unity with nature, man, 
and God. E - 
Lou 
s 


УП 
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How ean we impress on the child the idea of unity 
in his physical environment; that is, in the world of 
nature about him? 

At first, perhaps, everything is unity to the babe. 
He has little power of analyzing. He soon, however, 
begins to separate his environment from himself, the 


“not I" from the «12° In time he distinguishes different ^ 


parts of his environment, — mother, nurse, father, food. 
At first he doubtless sees a pussy as a whole, with little 
or no conscious analysis. Later he distinguishes head 
and body and tail and legs, and gradually minor di- 
visions. This process of analysis, of separating into 
and distinguishing parts, is continued as he develops. 

The problem at first is, not to give the child the idea 
of unity, but to keep that idea in his mind as and while 
he analyzes. d 

The development of the analyzing power m the 
race has been similar. The progress of knowledge 
has gradually compelled man to separate what was 
once called natural history, into many distinct sciences, 
— botany, zoólogy, chemistry, physies, each with a host 
of subdivisions. These distinct sciences, as such, have 
little place in work with young children. . They must 
study nature much as their ancestors studied nature 
before these sciences existed, and as the children study 
nature before they enter school. This does not mean 
that they are merely to flit about and sip here and 
there, but that each thing udied may, and often 
should, become a centre for the study of much about it. 

When we thus study the dand in its relations, 


NT 
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investigate the Co-operation of its parts. 
tions to their environment, — soil, wind 
we are brought into contact with 
and study portions of 


of water and food by 
capillarity, 


‚ and their rela- 
> Sun, insects, — 
a large part of nature, 
many sciences. The absorption 
the roots leads us into physics, 
and osmosis, though we may not use these 
terms. The transformation of this absorbed matter into 


“milk” is a chemical Process, although the children 
may never hear the word chemical, 


or study of the insect visitors of the 
their work leads us into zoülogy. 

We can emphasize the unity in our phy: 
ment by Studying plants and animals as units, and by 
studying the Phenomena of nature in their relations. 

nese relations have been enumerated in Chapter IIT. 

These telations, so far as they need to be considered 

abere, can be gathered into two ge 


neral c] 
of dependence Gneluding causal т 
„tions of simil 


arity and difference ; 
ilie second Structural. As brough 
the dandelion has Telations of 
air, wind, and water (r 
sun, animals, and man; 
or are helped or 
similarity 
"larly Composites), 


Any observation 
dandelion and of 


sical environ- 


, 
frost, snow), 
P or harm it, 
It has a relation of 


plants (тоге particu- 
more remotely to animals, most re- 


lt is like ор unlike these 


i is most important? In 
the science of me as pursued in most educatio 


nal 


sci 
XE 
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institutions, and particularly in the study of botany 
and zodlogy in secondary schools, all emphasis has been 
imilarity and difference ; and, 
as a result, great prominence *has been given to com- 
parison o? form and structure, and to classification. 
It has appurently been assumed, oftentimes or usually, 
that comparison of form and structure, and classification 
based on these, were aimost the only method or means 
of unifying or reducing to unity this part of our phys- 
On the contrary, it is the func. 
tional relations which show the most complete unity. 
The structural relations are but the preparation for or 
result of functional relations. The similarity in plan, 
form, color, etc., depends on similarity in function or 
work. 

If it is true, as has been 
that the study of life and function is of 
cational value, at least in elementary scho! 
study of structure, then the funetional relations, 
of dependence, are more important than relations of 
similarity and difference in structure. While great 
emphasis must be placed on these functional relations 
in work with young ‘children,.as they grow older, more 
and more attention can and should be given to form 
o structural relations. 

The recognition of this principle will greatly influence 
the method in nature study in elementary schools. - In 
accordance with this principle, children should begin 
their plant study with whole plants, and study these 
first in their functional relations. They can begin in 


placed on the relations of s 


ical environment. 


asserted in previous pages, 
greater edu- 
ols, than the 
those 


ard structure, and t 
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the first and second grade (see Course of Study, 
XV) with the study of such a plant as the m 
with the growth from seed to maturity of the bean or 
pea, and have impressed the mutual dependence: of all 
parts, — roots, stems, leaves, flowers, fruit 
dence of the plant on soil, water, sun, and man; the 
dependence of man and animals on the plant; the 
dependence of all on the Creator, The form and struc- 
ture of parts should be studied as adaptations to work. 
The comparisons should be at first a comparison of the 
ways in which the organs do their work, preparing 
for a comparison, later, of the Ways in which they are 
fitted for their work; that is, for a comparison of form 
and structure, resulting in classification, 

The children, young or ol 
study of leayes by merely 
veining and arrangement o; 
of the development of se 
should first have impressed 
thing related to the whol 
veloping from the 
on the plant, wor 
functional rel 


Chapter 
allow, or 


; the depen- 


d, should never begin their 
comparing their forms and 
n the stem. In their study 
eds and buds, the children 
the idea of the leaf as some- 
е plant, formed by and de- 
plant (from seed or bud) 
king for the plant. Gr 
ations can be brought out. 

derstand these functional rel; 
begin to appreciate the arrangements the leaves have 
for doing their work. The veins Wil then be, not 
merely veins, but a framework to hold out to sun and 
rain, or channels and tubes to Сайту water. Their 
arrangement may then have a meaning. Later, in the 
third or fourth year, more attention can be given to the 


‚ dependent 
adually other 
As the child 
ations he can 
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comparison of the forms of leaves; that is, to the formal 
study of relations of similarity and difference, connect- 
ing these, however, with function. This will prepare 
for comparison and classification, and the study of fami- 
lies and larger groups iñ the upper grades. 
It is evident that it is neither wise nor 
dwell on all the relations of everything studied. It 
becomes essential to select that material which will 
best illustrate these relations, and to which other ma- 
terial, not so carefully studied, can be related, or about 
which it can be grouped. The chapters on selection of 
material and formulation of courses of study (Chapters 
XIV, and XV) indicate the material which will best 
serve as centres for work in the different grades, and, 
foundations for later work. 


possible to 


at the same time, serve as 


How can we, in and by our methods in nature study, 
make more complete the unity between the physical 
and intellectual environment of the child? е 

Certainly not by separating the physical and intel- 
lectual as far as possible, that is by divoreing nature md 
all school-work as we have done in the past. Rather 
by uniting these as closely as possible, pasing much of 
the school-work on nature study. The better she ghd 
realizes that school is out-of-doors as well as in the 
schoolroom, in plant and animal and stone, in cloua 
and sunset and waterfall, as well as in book, the more 
complete will be the unity between his physical and 
intelectual world. ‘The more his nature study is cor- 
related with and made a basis for his language work, 
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- drawing, reading, and literature, the more w 
fying tendency of the mind be satisfied. 

The child and the ‘poet see in the physieal world 
much that symbolizes man and God. This symbolism 
of nature, rightly impressed arid re-enforced by litera- 
ture, will do much in leading to unity. 

The methods of relating nature study to other school- 
work are discussed in Chapters XI, XII, and XIII. 


ill the uni- 


How can we best impress on the child the unity of 
all his environment, of nature, man, and God? Not 
by mere preaching. Rather by leading him Sympatheti- 
cally, reverently, where he can read for himself the 
“one great loving thought written in hieroglyphs of 
bud and bloom,” By taking the child to bud and leaf 
and flower, to nest and $8, where he can see for him- 
Self the lessons of protection and care, shown 
the physical, intellectual, and spiritual, by natu 
and God. By letting hin absorb, day by day, week by 
week, year by year, naturally, and often unconsciously, 
the lessons of mutual dependence and mutual helpful- 
hess, the lessons of slow but sure development, the 
lessons of patient Waiting and Preparation. By im- 


- pressing the lessons of purpose and order and plan all 
about him, and thus leading to the Protector and 
Thinker and Рі ghest Unity. 


alike in 
re, man, 


anner and Director, the hi 


How can we bring the 
all his environment? Th 
largely answered in Chapte 
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love can bring unity. Love is the fulfilling of the law 
— of all law. The teacher who has led her pupils to 
regard nature reverently and sympathetically has done 
mueh to bring into unity the child and all his environ- 


ment. 


THE PRIMROSE, ON TITE ROCK. 


A тоск there is whose homely front 
'The passing traveller slights ; 
Yet there the glow-wornis har 
Like stars, at various heights : 
And one coy primrose to that rock 
The vernal breeze invites. 


ng their lamps, 


What hideous warfare hath been waged, 


What kingdoms overthrown, 
Since first I spied that primro: 
And marked it for “my own ; 
A lasting link in Nature's chain 
From highest heaven let down ! 


se tuft 


The flowers, still faithful to the stems, 


Their fellowship renew 5 

The stems are faithful to the root, 
"That, worketh out of view į 

And to the rock the root adheres 


In every fibre true. 
rth the living rock, 


її to fall ; 
to her sphere, 


Close clings to ea 
Though threatening st 
The earth is constant 
And God upholds them all: 
So blooras this lowly plant, 
Her annual funeral. 


nor dreads 


WORDSWORTH. 
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What has been said heretofore about the char 
tics or laws of the human mind 
an individual. The child or m 
shut off from all intercourse witl 
be dependent on his Senses for 
Similate these by the process of 
most impressed by that in which 
would try to what he cou] 
by modifying and combining what he had 
combine his ideas, to à Sreater or less exter 
or sequence ; and would endo; 
severance and Success, to y 
development woulc 
: ever, by the fa 
others, convey 
ideas in return, 
merely get and 
change ideas, 


This brings us to the Consider 


Process ог means by which ideas are Conveyed to or 
Teceived from other minds, By expression is meant not 


merely language, but any means of Conveying ор ex- 
pressing ideas, — drawing, Painting, moulding, Sewing, 
music, gesture, 


acteris- 
applies to the child as 
an alone on an island, 


1 his fellow-men, would 


hew percepts; would as- 
*Pperception ; would be 
he was most, interested 3 
pieture or imagine 1 not see 
Seen; would 
nt, in a Series 
Wor with more or less 
nify his knowledge, His 
and limited, how- 
d not exchange ideas with 
Others, and receive their 


Social being, and must not 
unify ideas, but must impart and ex- 


ct that he coul 
his ideas to 
Man is а 


'ation of expression, the 


S, either in Perceiving 
or relating facts. Expression, the att 


empt to convey 
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our ideas to others, leads us to relate our knowledge, 
and put it in order much as an expected visitor leads the 
housekeeper to “put her house to rights." Teachers 
recognize this fact when theyesay, * We do not know 
what we know until we try to teach it.” 

Second. To convey ideas to others, and thus aid us 
in influencing others, or in adapting other minds to our 
mind. Assuming that we have ideas worth expressing, 
gained py and through the means already considered, 
we will be most successful in bringing others to our 
way of thinking, adapting this part of our environment 
to ourselves, in proportion as we can most effectively 
express our ideas. ) 

Third. To give us a medium through which we can : 


receive ideas from others, and thereby relate or adapt 


Our mind to other minds. In general, the better we 


сап express our own ideas, the better will we under- 


Stand the ideas expressed by others. 
The relation of nature study to the expressive work 


of the elementary school is considered in Chapter XI. 
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CHAPTER IX. 


THE ORDER AND METHOD ОЕ STUDYING MATERIAL, 


Havine discussed the principles which must deter- 
mine method, we are ready to consider the general order 


of Study, the first Step in the pplication of these 
principles, , 


' The value of the study by chi 


plants and animals tc their natural environment, and 
of the Study of life and habits, has been illustrated in 
Chapters T and II, and discussed in Chapter үт. In 
Chapter П, on the Study of the rabbit, Were illustrated 
Some of the advantages of beginning with home 
habits, followed by the Study of Structure 
and classification, The order will be ] 


by aim апа the Necessity of basing Work on Sense-per- 
ception and apperception, Emphasizing the higher 
aims, we begin with home, life, апа habits, ir they can 
be observed, If the Conditions are such; ag in Study of 
Starfish inland, that life and habits cannot be observed 
by pupils, then it is often better to begin with Structure, 


that is, with what can be seen, The rea; 


ing the order below are further discuss 


and 
» Comparison, 
argely determined 


cussed in Connection . 
with the different steps. 


In considerihg method we must give some atten- 
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tion to each of the following steps in presenting mat- 
ter: — 
1. Name. 


Relation to natural envirónment. 
. Habits or funetion (and life history (2) ). 


. Structure (and life history (?) )- 
Comparison and classification, dr association and 


Ore со bo 


generalization. . 
6. Application. 


The first essential in studying anything is the name; 
the child should know what he is studying. А name 
, is not based upon or does not 
Suggest any concept or idea, is very difficult to relate or 
apperceive, and difficult therefore to remember. When- 
ever possible, the name should be related with an idea, 
With something which suggests the name, or from which 
the name originated. It is best to relate the name with 
Something which the child can see. When the child 
has learned that aster means star, the starlike appear- 
ance of the flower will suggest the name- The names: 


starfish, sunfish, trillium (triple or three, having parts 
in threes, sometimes called * trinity flower”), pyrite 
æ Cfirestone), milkweed, earthworm, bloodroot, Solomon’s 
Seal, painted cup, and a host of others, will be much 
more readily apperceived and recalled or remembered 


if the meaning of the name is explained to and im- 
А > 


which means nothing 


pressed on the children. 
Of course with children we will use the common 


names, when there are any, not the technical names. 
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Harebell, buttercup, bütter- 
earthworm mean much mo 


ceived and remembered, an 
than their technical equi 
ranunculus, linar. 


ia vulgari, 

Frequently the name 
beautiful legend or 
the trinity flower: 
of the boy friend of Apol 
stories. The name m 
the name iris sug 
pulpit always 
idea associated with its 1 


Having provided that th 
the name, but i 


ceive it cleg 
it the beginning of a sequ 
the first step in the 
we have named? 
we should first relate 
which it jg part. We, 
room; it does not ] 
be to relate it to 
mouse, bird, insect, fish, 
“Where was it found? Un 
are its relations to 
and animals? If an ani 
home-life and habits? If, 
in what kind of Soil does j 


f possible в} 


study 


Can be associated w 
Story: tr 
3 hyacinth y 


ау suggest 
SSesting the rainbow ; 
attracts the little folks 
uly or associate it with 


If we wis 


»elong there, 
its Natural 


earth and 


а plant, how doe 
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and-eges, Sea-anemone, and 


more readily apper- 
dare much better for children, 


lents, campanula rotundifolia, 
8, actinia 


re, are 


» and lumbricus. 


ith some 
illium with the 


vith the old Greek legend 
narcissus with many old 
a comparison or simile, 


legend of 


lo; 


the Jack-in-the- 
because of the 


lume. 


e pupils sh 


all not merely hear 
tall be int 


erested in it, apper- 
an idea, and make 
ence, what is the next step, 
of that p 


ish to unify the child’s ideas, 


died to the whole of 
Ying it in the school- 


The next Step should 
environment. 
& plant, 
dér what 


Is it a 
* whole in itself? 
conditions ? What 


and plants 


al, what home and 


About its 
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othe nate tee n ie ne its flowers close at 
ca abi i 9 any animals, caterpillars, insects, 

? Is ita leaf or flower or root or branch, or feather 
гог shell, a part of something? ‘To what did it belong? 
Of what was it a part? ^ Where did it come from? 
А In the case of minerals, the relation to environment 
is not so intimate or evident, and therefore not ООШ ? 
portant or essential, as in animals and plants. Forces, 
studied in physics and in chemistry, have no environ- 
ment; they are everywhere. But minerals and rocks 
сап be considered as earth materials, and pliysical forces 
Particularly in earlier years, 16 is help- 
very closely to the earth (and 
e becoming the most 


аз earth forces. 
ful thus to relate them 
to geography), quartz and sandston 
abundant materials out of which Mother Nature has 
built the crust of the earth, and heat the force which 
she uses to change the earth’s crust. Later, with ma- 
and rocks may be unified by group- 
al composition, and 
aw of 


ture pupils, minerals 
ing them aecording to their chemic 
forces related through the law of gravity or the 1 
consetvation of energy. 


By thus always relating all things studied to nature, 


to their natural environment, rather than studying 
. them as isolated,leaves or stones ОГ snails in the school- 
room, unrelated to nature, we help the child to start 
his study with something akin to unity. The different 


things studied are brought together again in а subse- 
and classification, or generaliza- 


quent step, comparison 
t the beginning 
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оп, and are thus more or less unified а 
and at the end. 
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Remembering that the best foundation is Sense-per- 
ception, actual Seeing, by far the best way {о HA 
to environment is to take the children out for a field 
lesson, to вез grasshopper or cricket or caterpillar or 
ant or snail in its natural home; to see where and 
how. buttereup and mallow and fern and elm grow; to 
gather the stones, and study the Position and arrange- 
ment of rocks, and watch the work of rain and streams. 
A field lesson With a definite aim and definite work for 


each pupil, carefully planned, wel] conducted, well fol- 


lowed up afterwards and clinched, is, in Бепега], worth 
half à dozen schoolroom lessons. 


The higher value of out-of- 


door study 
erson has expressed in his p 


of nature Em- 
oem “p, 


ach and АП Mm 
I thought the s 
Singing At dawn on the 
I brought him home, 

e sings the Song, 
For I dia not bring 


He Sang to my ear, 
The delicat, 


Parrow's note from heay 


alder bough 9 
in his nest, 
but it cheers not now, 

home the river and sky ;— 


— they Sang to my eye, 
€ shells lay on the Shore ; 
` 


latest wave 


en, 


at even ; 


unsightly, noisome things 
Had left their 


n the shore 


Then 1 said, “I covet truth ; 
Beauty is unripe childhood’s cheat ; 


— 
чабалы 


Š М 
—— ee coo 

———— Л 
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I leave it behind with the games of youth : "— 
As I spoke, beneath my feet 

The ground-pine curled its pretty wreath, 
Running over the club-moss burrs; 

І inhaled the violet’s breagh ; 

Around me stoodethe oaks and firs ; 
Pine-cones and acorns lay on the ground ; 
Over me soared the eternal sky, а 
Full of light and of deity ; 

Again I saw, again I heard, 

The rolling river, the morning bird ;— 

Beauty through my senses stole ; 

I yielded myself to the perfect whole. 


The manner of conducting field lessons must be 
determined mainly by the aim and the conditions in 
such out-of-door work. ‘The aim is to get in touch or 
harmony or unity with nature; to investigate the rela- 
tion to natural environment of that bit of nature in 
whieh teacher and children are specially interested; to 
gain or study what cannot be studied or acquired in 
the schoolroom. Тһе conditions are very different from 
those prevailing in the school. The pupils are at 
home, where they realize their natural privileges and 
rights, and where the teacher often has to become the 
pupil. They are more free, more natural, more difficult 
or at least less amenable to. 
schoolroom rules or methods of discipline. The sur- 
roundings attract and distzact the pupils. There is so 
much about them, that it is much more difficult to gain 
their attention, keep them at work, or pin them down 
to special, definite york. 

Nothing is more helpful in giving direction to an 


to restrain or control, 
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І leave it behind with the games of youth :”— 
As I spoke, beneath my feet 

The ground-pine curled its pretty wreath, 
Running over the club-moss burrs ; 

I inhaled the violet’s breagh ; 

Around me stoodethe oaks and firs ; 

Pine-cones and acorns lay on the ground; 
Over me soared the eternal.sky, А 
Full of light and of deity ; 

Again I saw, again I heard, 

The rolling river, the morning bird ;— 


Beauty through my senses stole ; 
I yielded myself to the perfeet whole. 


The manner of conducting field lessons must be 
determined mainly by the aim and the conditions in 
such out-of-door work. The aim is to get in touch or 
harmony or unity with nature; to investigate the rela- 
tion to natural environment of that bit of nature in 
which teacher and children are specially interested; to 
gain or study what cannot be studied or aequired in 
the schoolroom. ‘The conditions are very different from 


those prevailing in the school. The pupils are at 
alize their natural privileges and 


homé, where they re 
acher often has to become the 


rights, and where the te 
pupil. They are more free, more natural, more difficult 
to restrain or control, or at least less amenable to. 
schoolroom ales or methods of discipline. The sur- 
roundings attract and distract the pupils. There is so` 
much about them, that it is much more difficult to gain 
their attention, keep them at work, or pin them down 
to special, definite work. 

Nothing is more helpful in giving direction to an 
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Ileave it behind with the games of youth :”— 
As I spoke, beneath my feet 

The ground-pine curled its pretty wreath, 
Running over the club-moss burrs ; 

I inhaled the violet's breagh ; 

Around me stoodethe oaks and firs ; 
Pine-cones and acorns lay on the ground ; 
Over me soared the eternal.sky, в 
Full of light and of deity ; 

Again I saw, again I heard, 

The rolling river, the morning bird ;— 

Beauty through my senses stole ; 

I yielded myself to the perfect whole. 
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Remembering that the best foundation ds 
ception, actual seeing, by far the b 
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lesson, to se^ grasshopper or Cricket or caterpillar or 
ant or snail in its natural home; to see where and 
how buttereup and mallow ; and elm grow; to 
gather the stones, and study the position and arrange- 
ment of rocks, and watch the work of rain and streams. 
A field lesson With a definite aim and definite work for 
each pupil, carefully planned, well conducted, well fo]. 
lowed up afterwards and clinched, is, in general, worth 
half a dozen schoolroom lessons. 
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erson has expressed in his poem « 


Sense-per- 
est way to relate 
^n out for a field 


study of nature Em- 
* Each and Aj] Tg 
I thought the Sparrow's note fron 
Singing at dawn on the 
I brought him home, 
He sings the song, 


For I did not bring home the river and sky — 
He sang to my ear, — they Sang to my eye. 
"The delicate shells lay on the Shore ; 

The bubbles of the latest, Wave 
Fresh Pearls to thei 
And the һе] 


Greeteq their safe escape to me, 
I wiped away the Weeds and 
I fetched my sea-born treasur 
> UNsightl 
ir beauty 


1 heaven, 
alder bough б 


in his nest, 


AL even 3 
but it cheers n 


ot now, 


Savage sea 


foam; 

es home ; 

Y, noisome things 

9n the shore 

n and the Sand and the wild Uproar, 


+ "I covet truth ; 
Beauty is unripe childhood’s cheat; 


METHOD OF STUDYING МА TERIAL. 197 


Ileave it behind with the games of youth :”— 


Аз I spoke, beneath my feet 

The ground-pine curled its pretty wreath, 
Running over the club-moss burrs; 

І inhaled the violet's breath ; 

Around me stoodsthe oaks and firs ; 
Pine-cones and acorns lay on the ground; 
Over me soared the eternal sky, 

Full of light and of deity ; 

Again I saw, again I heard, 

The rolling river, the morning bird ;— 
Beauty through my senses stole ; 

I yielded myself to the perfeet whole. 
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out-of-door lesson, in imbuing the children with the 
spirit of nature, than an introductory literary gem, or 
a short story. Parts of Bryant's « Forest Hymn ? read 
as they have gathered, under the trees may make a 
deeper impression than hours * given to its study in 
School. Longfellow’s « Autumn,” or portions of Low- 
ell’s “ Indian Summer Reverie,” or « The Maple,” may 
be the best prelude to the study in the meadows or 
park of the autumn leaves, may impress the thought 
of the. perfect whole, the highest aim of the field lesson. 
The purpose of the field lesson, it must be 
bered, is to study, not mere form and structure, but 
processes and relations, life and dependence on and 
adaptation to environment, Structure can be studied 


better in the Schoolroom, Where the conditions are more 
favorable for definite Work. In Our wo 
we should largely limit ours 
observed or са 
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the formation of 
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upon all the work in nature study, and tend to postpone 
the time when this natural method of studying the 
children's natural environment shall be followed in 
other subjeets, such as local geography and, history. 

The secret of a successful field lesson is: A definite 
aim or object understood by each pupil as well as by 
the teacher, definite work for each pupil, followed by 
à definite report on and review of what is observed. 
In a field lesson, with the freedom and lack of restraint, 
and with distracting surroundings, from which the 
Schoolroom is largely free, definiteness in aim and plan 
is more important than it is in any other work. 

The, pupils should have, in the preceding lessons, 
enough to interest them in what they are to observe 
out-of-doors, and each pupil should know just what he 
15 to investigate. It is helpful to have several points 
which all are to investigate and report upon orally, 
and, in addition, to give each pupil one or more ques- 
tions upon which he is to report. If the reports can be 
M writing, so much the better. 

After the pupils individua 
think they can do alone, with such st пш 
and there as the teacher may be able to give, 1618 often 


helpful for scher to- gather the pupils about her 
or the teacher to ga The definite 


1n the field, and correct any serious errors. ; 
review or summary will usually be more successful in 
the schoolroom. 1 

If a field lesson with the class is or seems impossible, 
the teacher will find it helpful to £O out occasionally 
With a few pupils after school or on Saturday. For the 


lly have done all they 
1ggestions here 
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Study of many things, such as ants, crickets, 
trees, birds, buttercups, stones, earthw 
tion of seeds, it may be necessary to go 
dred feet.from the schoolhouse, even ir 
city, and may not require more tha 
hour. A field lesson with the tea 
attendance will lead the teacher 
Some extent, from the standpoint 
her in adapting herself to her 


Nothing so draws together teacher and pupils, making 
them fellow-students and fellow-investigators of truth, 
as well-conducted field lessons, where they are on the 
Same plane, the teacher often becoming à pupil, the 
pupils, who to nature than their 
teacher, 


mallows, 
orms, dissemina- 
only a few. hun- 
nthe heart of a 
in half an hour or an 
cher and one pupil in 
to look at nature, to 
of her pupils, and aid 
pupils. 


are so much nearer 
often becoming teachers, 
Much concerning the natura] environment or home of 
what is being studied can usually be drawn from the 
children. Many or 


most children haye an unsuspected 
Store of nature lore, like Whittier's « Darefoot Boy" :— 


€ Knowledge never learned of Schools, 
Of the wild bee's morning chase 
Of the wild-flo 


wer's time and 
Flight of fowl and habitude 
Of the tenants of the wood ; 
How the tortoise bears his shell, 


Place, 


How the oriole’ 
Where the whitest lilies blow, 
Where the fresi 


hest berries grow, 
Where the groundnut trails its vine, 


5 nest is hung ; 
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Where the wood-grape's clusters shine ; 
Of the black wasp's cunning way, 
Mason of his walls of clay, 

And the architectural plans 

Of gray hornet artisans fe 

For, eschewing books and tasks, 
Nature answers all he asks ; 

Hand in hand with her he walks, 
Face to face with her he talks, 

Part and parcel of her joy, — 
Blessings on the barefoot роу!” 


The poorest student, tlie boy who takes no interest 
in his school-work and plays truant whenever he can, 
may be able to tell most. And here may be the oppor- 
tunity of the teacher to interest and get a, hold on that 
same bad boy. : 

If the children cannot relate to natural environment, 
if they have never seen what they are studying, the 
starfish or sea-urchin or coral, the cotton or cocoanut, 
the limestone or iron ore or coal, in its home, or where it 
naturally occurs, then the teacher may endeavor by pic- 
ture or blackboard illustration: or word picture to give 


the children some idea of its occurrence. 


When the children know nothing about the occur- 
h lit is difficult for 


rence of what they are studying, anc 
idea of it, as in the starfish, it 


them to gain any clear 
is well to change the order of study, begin with what 
they can see, the structure of the thing itself. This 
will give a good fcundation for future work; and the 
study of relation to environment may be taken up later, 


and more or less incidentally. 
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All the work heretofore indicated may be considered 
as preparatory. Now comes the presentation of new 
matter in the sehoolroom. Wi 


ith what shall we begin ? 
Of course we want to build on the foundation laid in 
the preparatory work, How? By going on with the 
same line of thought or Sequence ; Studying in the 


schoolroom habits, work or function, development or 
formation. 


Have the pupils told 


a little 
animal they 


are studying, 
canary, squirrel; not me 
lives ? Continue the stu 
ing these in the school 
crawls, walks, 

breathes, how it 


about the habits of the 
rabbit, crayfish, cricket, fish, 
rely whére it lives, but how it 
dy of life ana habits by obsery- 


00m; how the 


animal moves, 
flies, how and 


what it eats, how it 
Read about those habits which 


arefully the use or 
"s, and the way-in 
у” and є how.” 


; ant and its parts. 
They haye gathere i arly spring, noted the 
trees from which they came, and their position, and 
perhaps, arrangement ор the h Have them put 
those bu 


ds in water, w pment, discover 
the function of gumm Covering and Scales and 
stipules, and hote, develop, how they are 
arranged, and why they are so arranged, Hay 
learned to recognize the mallow, qi 
it is anchored in th 


the sun from morning to night. 


ranches, 

atch their devel» 
У or hairy 
às the parts 
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leaves and its flower close before dark? Study with 
them in the schoolroom the function and development 
of root and stem and leaf and flower (so well shown in 
the common mallow), the * why” and * how " which 


_ shall make them think, lift them up, and prepare them 


for the later more definite study of structure, the 


« what.” 
The pupils have learned where the limestone they 


have in their hands occurs, and perhaps how it breaks 
down or crumbles. Work out with the children the 
story of the formatien of the limestone. Its fossils, 
als may serve to connect it with animals 
а whose skeletons it was made. lis 
which it 


shells, or cor 
of long ago fron 
erystals may give the clew to the process by 
has been deposited from water. P 

Following the same line of thought, we can Wegin 
with the origin or sources of physieal forces, heat or 
electricity, following with a study of their effects, what 
they do, their work or function. * 

The study of life history, of the development from 
seed or egg or larva or babyhood, of plant or animal, 
and the story of the formation of mineral or rock, may 
come at this stage, or may be placed later in the order 
of study. Where the story of life history must be 
told, it is better to have it after the study of structure. 
In many cases, as in the crayfish, the children cannot 
understand the story of development from the egg 
until they have a, fair idea of the structure of the 
adult. Where development can be watched in the 
schoolroom, as in the case of caterpillars and butter- 


or of {һе function and 
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flies, it m 
Structure. 

Much has been said in Previous chapters of the 


greater educational value, particularly for children, of 
such investigation of the liv 


ay be better to study life history before 


ing, Working side of nature, 
Story of plants and animals and 
rocks, as compared with the Study of m 


ere form or 
Structure or morphology, Tt ig in accordance with the 
law of “pperception. Life and action are more like the 
child himself, appeal to him, can be better understood 
by him. Life and action and work, the Story of deve]. 
opment and formation, interest the childr 
to their Sympathies and to their higher nature, because 
life and function, rather than Structure, Show the higher 
side of nature, 


The observation 


of development and formation le 


“why” and « how,” and compel the child to think and 
to relate what he is learning, and thus tend to unity. 
Until an animal or plant is studied alive, and as a living 
thing, with all its parts Co-operating, it is not а unit, 
but a collection or aggregation of parts. When we 
know the Story of a mineral or rock, the forces which 


have acted on it, and the changes 


gone, it becomes , 


of life and function and the study 


ad to the questions 


formation is the best 


Standing of structure, The child w 


-— ————— 
„айылды с = 


——— 
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its claws and draw them into their sheaths, is best fitted 
to understand the structure of tongue and teeth and 
claws. The structure will be related to function, each 
“what” associated with a “why” and * how." -The 


. pupil who has watched the development of the bud into 


the flower, and the formation of fruit and seeds by the 
flowers, who has seen how the calyx folds about and 
protects the other parts, how the corolla beautifies, how 
the pistil becomes the seed-box, who has learned that ` 
the corolla attracts insects, and that its markings and 
hairs guide insects to the nectar, is prepared to study 
the structure of the flower; in fact, he has been study- 
ing structure without knowing it. The structure of 
sandstone or limestone, its layers or crystals or fossils, is 
not only better understood when the child has seen how 
water deposits materials in layers, or watched the forma- 
als of alum or sugar, or learned how shells 


tion of eryst 
the mud is hardened into 


are deposited in mud and how 
but the child cannot possibly understand their 


stone, 
story of their forma- 


structure until he has learned the 
tion. | 

The study of habit and funetion relates best with 
As has been said before, it is life 
ealed to the poet 


ature of mere 


literature апа art. 
and funetion and story which have app 
and artist, ‘There is scarcely any liter 
structure. 
The investi 


ment gives the besi 
dividuality in observation and expression. Every child 
Пу observe the habits of the 


* 


igation of habit and function and develop- 
opportunity for freedom and in- 


in the class may carefu 
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canary ái its cage in the schoolroom, ops 
walks and perches, how it eats and drinks, how it sings, 
how it sleeps; and each has a different Story to tell, or 
tells what he has seensin a way different from all the 


others. When they come to describe the Structure of 
the canary, — its body and head 
legs and feet, — all are tellin 
are apt to tell it in 
The latter deseription will b 


how it hops and 


and words. 
е more exact, but at the 
eotyped, less free and individual. 
Much of what is here said about the value or content 
of the study of life and habits, and about the method of 
observing these, has been brought out concretely and 
clearly illustrated in the outline or plan for the study 
of the rabbit ’in Chapter II. 

This study of life and habits i 
home requires time; it е aday. The 
material should be т several days, 
Where they can watch it, and occasionally report what 
they have learned. They may watch the germination 
of the seeds in their Window-boxes, or the development 
of the buds in the jars, or the movements and habits of 
the crickets or fish or snail$ or crayfish, for a week or 
more before they ha 


ve a formal lesson. Much of this 
, Work will be 


done before or after school, or at home, if 
the children are interested, 


m, they can watch or study 
hours without confusion. The study 
of relation to environment i of little value 
onal observation by the chil- 
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dren. Without this it degenerates into mere guessing, 
which is worse than nothing — is not only useless, but 
injurious. 

The teacher may help or guide them by occasional 
definite questions, perhaps one or two a day, written 
on a corner of the blackboard; such questions as, © Find 
out exaetly how the caterpillar eats and what it has to 
or “How does the caterpillar crawl?” 


eat with,” 
* Does it use them all in 


« With how many legs?" 


the same way ?” 
To lead each pupil to observe for himself, it may be 


well to urge the pupils not to tell others what they have 
observed. Sometimes it is helpful to have each one 
write an account of his observations, of what he himself 
has learned, before there is any class recitation. 

* The order in studying habits and function of plants 
or animals is not material. We should begin with those 
most easily observed and leave to the last those most 


difficult for the pupils to see. In gathering up the ob- 
servations in the class or in writing, however, all that 


has been learned about any one topic, as eating, moving, 
or breathing, should be brought out or told before pass- 
ing to a new topic. 

Here, in connection witl 
place to bring in the literature. 
selected, and the study of life, 
helpfully at this point. 


п the life and funetion, is the 
The literature, if well 
react on each other most 
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CHAPTER x. 


THE ORDER AND METHOD OF STUDYING MATERIAL 
: CCONTINUED.) 


THE next Step in the presentatior 


schoolroom is the Study of Structure, 
or animal which aq 


1 of matter in the 
— that in the plant 
ironment and fits it 
ction; and that in the rock which is 
agencies by which it was 


While much of structure is stud 
with previous work, it is Studied inci 
Stage structure must be emphasized ] 
reviewing and clinching and unifying ог binding to- 
gether what has been learned about habit and function 
and story, and as а basis for а 


а subsequent Step in the 
process of unification; that is, comparison and general- 
ization, or classification, After the child has learned 
the work i е dandelion root, has di 


5 the plant in th 


ied in connection 
dentally. At this 
both as:a means of 


and the Shrivellin 
seeds ripen, has learned th 


at the Tootlets take up water 
and food dissolved in the water then he js not only 
prepared to study the form and structure of the root 
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but such study will review and clinch and bind to- 
gether what he has learned about function. The 
long, conical, tough main root suggests its function, 
— to hold fast. he thickened, upper part is fitted 
for its work as a storehouse, until the storehouse is no 
The fibrous branches have a work, — to 


longer needed. 
It is more than a 


absorb water and food from the soil. 
fleshy, conical tap-root, as the botanist would describe it; 
it is a holdfast, a storehouse, an absorbent. Moreover, 
this same root may in the next step become a type of 
roots which have similar functions, and thus become a 
means of still further unifying the student's ideas. 

The relation between the study of habit and of struc- 
ture and many of the principles and ideas discussed in 
this chapter have been applied and illustrated in the 
outline for the study of the rabbit in Chapter II. 

The study of habits and function is largely a process 
of analysis. If we stop with the study of the habits 


of the canary-bird, we have little idea of the bird as a 


structural whole or unit. The study of adaptation to 


function or of structure is largely a process of synthe- 
sis, of bringing together and reducing to unity what 
has been separated in the previous step. 

If the study of structure is to be a means of review- 


ing and clinching function, and is to lead the child to 


think, we "must constantly ask “ why ” and “how.” 

What is the use of this? Why is this so? It is not 

enough to say that the grasshopper has very large hind 

legs. Why? It has a groove on each side of the ab- 

domen. Why? To aid in breathing. How? But the 
* 
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* why" should not be asked until pupils have gained 
clear definite knowledge of the facts necessary to an- 
swer the question. Mere guessing at © why " is worse 
than useless. 

If the study of structure is to prepare for comparison 
and classification, we must particularly emphasize those 
structural features which are most important in classifi- 
cation, — the peculiarities of the flowers and florets in 
the dandelion and of the teeth in the rabbit. 

With younger pupils in the first or second grade of 


the school, for whom structure has little meanin 


g or in- 
terest, and wh 


тозе power of relating or unifying struc- 
tural features is but slightly developed, the study, may 
stop with the observation of function and story, the 
growth of plants and habits of animals, and what 
Structure may naturally be brought out in connection 
with these. Structure be- 
аз а means of review- 
for generalization; as a step 
ney should relate their ideas, 
or to some approach to unity. 
The question often arises, “ How far is it wise to 
take up with the children détails of structure or prop- 
erties obseure or difficult to understand?" In general, * 
in the work with children of any grade, only those fea- 
tures of structure or those properties should be studied 
or emphasized which either throw light on function (in- 
cluding use to man) or aid in comparison and class- 
ification, so far as the children 


of that grade Study 
orcan understand these. For instance, in the Study. 


As the children grow older, 
comes more and more important 


ing function and preparing 
in the sequence by which tl 
reduce them to unity, 


` pupils to tear into pieces 


love for nature, and partieularly 
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of the mineral mica (commonly but incorrectly called 
isinglass), its softness (easily scratehed with the finger- 
nail), lustre (the brilliant shine of its surface), cleav- 
age (the property by virtue cf whieh it breaks into 
very thin plates), elasticity, transparency, and infusi- 
bility are the properties which make it useful and dis- 
tinguish it from other minerals. It has many other 
properties, mineralogical and chemical, which the child 
need not study at all, or may merely note without at- 
tempting to remember them. The youngest children 
can discover the function of the little hairs at the base 
of each little dandelion flower, or floret (the pappus), 
ean see how they aid in disseminating the seed. There- 
fore they should note the presence and appearance of 
these hairs. The young children cannot understand 
the real function of the stamens, so it is not necessary 
nor wise, in this flower, where they are so indistinct, to 
ask the little folks to-study the stamens. 

« How far is it necessary or wise to dissect animals? " 
is a question often asked. Teachers dread dissection. 
A similiar question which might be asked with equal 
propriety, but which is not often considered, is, “ How 
far is it necessary or wise te allow or encourage the 
plants?” Тһе higher aim 
elop a sympathy and 
for life—-must de- 


termine this. There should be very little study of dead 
animals during the first three or four years, and no 
dissection of any kind during the first five or six years. 


During the last two or possibly three years, particularly 
° 


of nature study — that is, to dev 


. 


In later grades they should 


вее in a compound micro 
^ power, partly be 
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during the last year, 
should usually be done by the teacher, 
are domesticated or аге pets, such as kittens, should 
never be dissected before, or for, or by the children. 


During the first two or three years children should 
never be allowed to pull to pieces pl 


some dissection may be wise, but 


Animals which 


ants or flowers. 
do no more of this than is 


absolutely necessary, They should Je 


life, plant or animal. 
Closely relate 
of using 


arn to reverence 


d is'the question as to the 
microscope or 

Study should lead the chi 
him, and to use the instrument he has, — his own e 
Compound microscopes open a new world, 
add to the interest and gratify curiosity, 
helpful in studying pollen grains а 
and the Compound eyes of insects 
pores of leayes, they are not ne 
children, and give them little of much educational 
value. Children do not hat they 
gh magnifying 
ate it to what they 
а mi- 


advisability 
magnifying-classes, Nature 
ld to study the world about 


Scope with a hi 


cause they do not те] 
See with their unaided 


€roscope shows 


5, and they do not 


details of structure, 
They should be used very spari 
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If the. study of structure is to be most effective in 
producing a clear mental picture in which or to which 
parts and functions are related, it must be orderly. 
In previous steps there should, be an order ог ѕедпепоз, 
but conditions must largely determine that order. In 
studying or describing form or structure the order 
must be determined 
by the order followed 
by the mind in mak- . 
ing a mind picture 
of form or structure. 
We appreciate and 
realize best the pro- 
cess in making a 
mental picture when 
we attempt to draw 
from a description 
what we do not see, 
—a spider, for in- 
stance (see Fig. 22). 
If, is we stand be- 
fore our pupils ready Fig.22. Spider. 
to make on the black- һ 
ture of the spider from their description, we 
that the spider has eight legs, or that it 
a pair of feelers (palps) 


board a pic 
are told first 
has several eyes, or that it has 


‘in front of its head, we cannot draw, we cannot place 


the legs or eyes or feelers, or relate them to the whole 
spider. ‘They must tell us. first about the spider as a 


# 


whole, and about its body, the part to which legs and 5 


whi, 


ТА А. 


* 


‘a little longer than w 
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€yes and palps must be related. If we are told that its 
body is an inch long, we can lay off that di 
multiple of it, on the blackboard. N ext they might tell 
that it is about one-thir 


as long, rounded at the 
sides (oblong, some might say); divided by 
two parts, the first a little Shorter 


stance, or some 
das wide 


à neck into 
than the second, both 
ide, rounding toward either end. 
From such a description we might get a fair mental pic- 
ture, and make д fair drawing, though we had never 
Seen the spider. Now we want to add the appendages 
or other parts. Тұ does not help us even now to be told 
that the spider has eight legs. We cannot relate them 


are they attached ? we ask, Four 
of the first division of the body, 
ttle from the front end. Now we 
Ur drawing, If next they began 
ds of the legs, we would be at a 
are in place ; the 
» are off in space, 


egs as a whole. 
inch long), slender, the first’ two 
vard and forward, 
aper toward the outer 
Several (seven) joints. Now we can get 

i hen told, not mere © Spider hag 


but that the eyes are near the front of the. 
€ of the first divisi arranged in 


1 eyes in each row, 
we can draw without difficulty. 
"This will serve to illustrate 


w 


loss again, The ba 


ends have not be 
Fi 


the importance of the 
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following rules, which will greatly help us in unifying 
our ideas of form or structure, and in gaining and con- 
veying to others good mental pietures of form. Аз 
minerals are distinguished by their mineralogical and. 
chemieal properties rather than by their forms, these 
rules have little application in the study of minerals 
and rocks. 

First. Study and describe the whole before taking 
up its divisions, the central or main part before con- 
sidering appendages. 

Second. In studying and describing parts or appen- 
dages, first relate them to the whole. Е 

Another rule may be added, not so widely applicable, 
but helpful in insuring logical order or sequence. It 
will also prevent a useless waste of material, so common 
when pupils study without order. Those parts should 
be studied first which are most easily observed, such 
as the outer parts of the flower and the bark of a tree 
trunk, and those left to the last which are enclosed by 
other parts, and for the study of which other parts 


must be removed. 
Third. In studying, work from the base upward, and 


from the outside inward. Р 

To insist on a rigid compliance with these rules in 
every case would make our work mechanical. But it is 
helpful to keep them in mind, particularly in work 


with older children. 
The order in studying structure, particularly with 


younger children, will be greatly н hem: 
of apperception, and the law of inter NU 197 
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n 
Fig. 23, Crayfish, 


lated to it. The children wil] @pperceive best and best 
build upon that in which they are interested, Та 


“ 
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studying the structure of the crayfish, for instance (see 
Fig. 23),if the children want to talk-about its great 
« pinehers ” first, let them do so, but not until they have 
studied the body and its divisions, and located the 
* pinchers ". with referenee to the body. From the 
* pinehers" they will naturally pass to the legs, and 
then to the swimmerets and tail fin, the parts by means ` 
of which the animal moves. Later can come eyes or 
feelers, large and small; the order is not material. 
The mouth parts, which are very diffieult to see, and at 
best will not be understood, should be left to the last. 
If they begin the study of appendages with the large 
feelers or antenna, take up next the small feelers most 
closely related to them. In studying the pea flower, | 
if they are particularly interested in the little pod 
developing in the flower, it may be best to study this 
first, and consider the other parts in iheir relation to 


. pod, to investigate the way in which they are formed 


so as to produce and protect the pod. We may then 
add another rule, subordinate to the others, which may, 
influence the order in studying structure. 

Fourth. Study first and emphasize those parts or 
prope ‘ties in which the children are most interested, and 
which they can see best, and leave to the last what is 
most difficult to see or understand. We may find it 
best in studying limestone to begin with its efferves- 
сепсе with acid, or in studying mica to begin with its 
cleavage, or tendency to split into thin plates. "These 
greatly interest the children. | Pio 

What has been said about testing the order, clearness, 

> 


4 
А ыб. 
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and accuracy of a description by trying to draw from 
it, shows the value of dr; 


awing in the study of structure. 
The essentials in structure are the form and relative 


position’of parts, and the best possible means of express- 
ing these is drawing. As we have seen, we can at best 
get only an approximate and rather hazy picture of form 
from a word description. А few strokes with pencil or 
crayon will give us a better idea of crayfish or plant 
than we can Possibly get from a word picture. When 
making a drawing of an object, we are compelled to ob- 
serve much more carefully than when writing a descrip- 
tion of it. We must notice the relative position and 
shape and size of every part we draw. On the other 
hand, nothing demonstrates во forcibly to ou; 
well as to others, the lack of cle 
form as the drawings we make, 


See at a glance wherein the dr: 
incorrect or Poor, w 


‘selves, as 


deficiencies in a written deseripti 
Remembering what зу; 
about the function 


find drawings most helpful in the 


compelling pupils to observe carefully, and thus to gain 


> and thus convey 
those ideas to others, i ing them to study and 
understand the drawings or pictures made by others, 
Tt is an excelle 


n many schools, to 
efore the Pupils without 


hen they do not and cannot see the | 
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individually or in elass, and afterwards a second draw- 
ing made. After pupils have made a careful drawing, 
they are much better prepared to write a good descrip- 
tion, if that is thought necessary. The drawing is fre- 
quently so much better than the word picture that it is 


not necessary or wise to ask for a written description. 


But it must be remembered that the most common, and 
usually the most convenient means of expression and 
communication is language; and children must learn 


- to express by language as well as by drawings. 


It is helpful to have each pupil make a drawing on 
the blackboard, and have the class select the best draw- 
ings, and tell why they are best. This makes them 
more careful and critical. ‘The writer’s experience has 
shown that even children in the first grade usually se- 
lect the best drawings, and can tell why or wherein they 
are best. 

We must remember that drawing from nature in- 
volves a more or less careful analysis of the thing 
drawn, a study of the relative position of its different 
parts. Pupils who have not been trained in this kind 
of drawing rarely have the power- of careful analysis. 
If we simply place an object before the pupils, and tell 
them to draw, the results will be poor, particularly if 
the object is complex. 
pils how she draws it, lead them to analyze it with her, 
measuring (as when drawing the crayfish) the length of 
the body, and laying off this length, or some multiple 
of it, on the board, determining where the division line 
between the two main parts of the body comes, and meas- 


> 


The teacher must show her pu- | 
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uring and representing the width at different points. 
Having represented the outline of the body, the details 
and appendages can be added. Zhe teacher's drawing 
must alibays be erased to prevent copying, and the chil- 
‘dren asked to draw their erayfish in the Same way, 

At first pupils should draw only in outline, putting 


"in very few details, as Suggested in the drawing of the 
rabbit in Chapter II. 


Whatever drawings the childre 


careful and truthful as they 
them. Otherwise the dr 


n make should be as 
‘are capable of making. 
awing may do more harm than 
careless habits of observation 

X in the child's mind incorrect 
forms. 


It must be remembered th 
press the ideas of the childre 
and must be examined 
point of the pupil, not fr 
must express the truth 
far from artistic, 


at these drawings must ex- 
n, not those of the teacher, 
and criticised from the stand. 
rom that of the teacher. They 


, and may be 


the expression of 1 

The relation of ature study js farthez 
, Considered: in the chapter on expression (Chapter 
Оору, 


drawing to n 
o 


In describing Structure, 


Scientists use 
entifie or technical terms, 


а host of soi. 


How far is it hecessary or 
wise to use them ih work with children ? This can 
be largely determined bv 2. consid 


?ration of the use or 


° METHOD OF STUDYING MATERIAL, 221 


function of scientific terms, and of the characteristics of 


the child mind. 

Scientific terms are not mere “hard words," as the 
non-scientific are prone to regaxd them. Тһеу^ехргеѕѕ 
in the most concise, clear, and exact form ideas or facts. ` 
When the botanist describes the leaf shown in Fig. 
24 as, “pinnately compound, with odd leaflet, with 
nine leaflets, opposite, short petioled, stipellate, ovate, 
slightly acuminate at apex, en- 
tire, pinnately veined,” he ex- 
presses with a few words what 
cannot be as clearly or exactly 
expressed in non-scientific or 
ordinary language with five, or 
perhaps ten, times as many 
words. From such a scientific 
description, one familiar with 
the meaning of the terms used 
can make a fairly truthful draw- 
ing, and gain, of course, а fairly ру 24. Compound Leaf. 
correct mental picture. 

The main use of scientific terms is, then, to express 
facts in language as concise, and exact as possible. 
Young children, rarely need such terms, because their 
ideas are general rather than minutely exact. As chil: 
their observations become, or should 
and they need exact 


dren grow older 
become, more careful and detailed, 


terms to express them. 
These should only be used so far as they are needed 


by the children to express their ideas. Children should 
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never under any conditions be required to memorize a 
mere list of such words; the terms, for instance, used 


in describing leaves, If, on the other hand, they can 
be first led to see or realize how helpful these terms 
are, they will be gl 


ad to get them and use them. Chil- 

dren even in the first grade, stud 

^ have been given no technical 
couraged to deseribe in their o 
for two or three d 
or the “two thicl 


which cover the little bud,” 


ying the bean, who 
terms, and haye been en- 
wn wa 


ys, after struggling 
ауз to tell about 


the «two halves," 
or the “two pieces 
will welcome the word 
‚ and use it freely 


and correctly. 
es the idea, 


In the morning- 
cotyledons are so leaf-like, the 


arts seed-leaves, but not in the 


guage, and haye no word 


the word, 
ve no use 


even though it 
for the technic 


In general, the common terms, when 
in meaning, are much better for y 
the technical terms, — feelers be 
breathing-pores bette 

On the principle o 


Until then they ha 
al term. 


they are exact 
oung children than 
tter than antennæ, 
r than spiracles, 

f *pperception, scientific terms will 
adily remembere 


d just in pro- 
related to what is already in 


always explain- 
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& T Р А пае 
lance-shaped,” and mieropyle (the opening in the 


skin of the seed through which the growing end of the 


embryo pushes) means “little gate," and calyx means 


* cup,” and pinnately means «dike a feather," they will 
remember thé terms more readily, and use them more 
intelligently. If the oldest children know the meaning 
of a few root words, they can often form many words 


by combining these; such words, for instance, as epi, 
, and hype, under, used in form- 


upon, and pert, around 
epi-petalous, epigy- 


ing the botanical terms, epi-sepalous, 
nous, perigynous, ete. 

In the сазе of words describing forms, such as those 
relating to leaves, it will be found helpful to have 
charts prepared and hung up in the schoolroom showing 
the forms and the words together. These will keep the 
forms and the words expressing them constantly asso- 
ciated before the pupils’ eyes- The pupils can refer to 
these charts to find the proper terms to express exactly 
the forms of the leaves or other objects they are studying. 

As has been said before, the story of life history, 
of development from germ to adult, may be brought 
out in connection with life and function, or after the 
study of structure. When the children can watch de- 
velopment, as of the tadpole into the frog, and of the 
caterpillar into the butterfly, this becomes а study of 
adaptations to different envi- 
ronments, and may well be studied in connection with 
habits as a preparation for structure. Where the story 
of life history is simply told to the children, it is best, 
in general, to leave it to the last, that is, until after 


“successive adaptations, OF 
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structure, because some knowledge of structure will be 
necessary to understand life history, 
or crayfish, and because the life history, being merely 
told to the children, wil! be hazy. What is hazy, the 
weak link in the chain, should be left to the last and 
made subordinate, so that later important Steps will not 


as in grasshopper 


depend on it. 


We have studied plant or 

First. Its name and significance of name. 

Second. Its relation to natural environment, 

Third. Its habits and the functions of its parts (, 
its life history ?). 1 

Fourth. Tts adaptation to function or its structure 
(and life history ?). 

In the endeav 


animal or stone as to: — 


and 


or to farther unify our knowledge, the 
object or phenomenon studi 


ed must now be compared 
with others like ; it, so that what is like it 
may be grouped with it, and 
Thus in time the tl 
not mere individuals, 


hopper of hundreds о 
birds, 


— the grass- 
f insects, the robin of Scores of 
ose or lily-of-the-valley 
; and the experiments 
any phenomena, — as the evapo- 
ter from the tea-kettle 
about the formation of 
and cloud. 

omparison or 
ization, are: 


pils to understand 
dew and rain and mist and fog 
The purposes or objects of c 


association, 
and of classification or general 
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First. To train the child to note and study carefully 
resemblances and differences in objects before him. 
The young child usually sees differences most readily. 
For classification the teacher must emphasize resem- 
blances and help him to see them. 

Second. To lead him to distinguish the essential or 
important from the non-essential or unimportant in the 
form of plant or animal, or in the property of mineral, 
or in physical or chemical phenomena, and to relate or 
group or classify in accordance with essential resem- 
blances and differences. : 

Third. To help him to recognize or abstract the 
general plan in plants and animals, and general prin- 
ciples or laws in physical phenomena, and to realize 
more and more a unity in apparent diversity. 

Fourth. To lead him to apply his generalizations to 
other phenomena, and to arrange his knowledge in the 
most convenient form for ready reference; to “tie it 
up in assorted bundles ready for use,” each bundle or 
class labelled and represented in the mind 


Thus the bee may represent the insects, or 
sparrow the 


group or 
by a type. 
the membrane-winged insects; the robin or 
birds, or the perchers ; the cat the vertebrates, ог the 
mammals or the flesh-eating (carnivorous) animals or 
the cat family, depending on the extent to which the 
knowledge has been assorted and grouped. 

Lessons VII and VIII in the outline for the study 
of the rabbit, given in Chapter II, illustrate order and 
method in comparison and classification, and bring out 


the application of what is here presented. 
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The work m association 
Should be carried on from th 
ones in the first grade, 
Second year, 


and comparison can and 
e very first with the little 
Gradually, certainly in the 
they сап begin to discriminate more care- 
fully, pick out essentials, and see Something of plan. 
Later, in the third or fourth grade, and in subsequent 
"years, more emphasis should һе pl 


of plan, and of principles or laws, an 
cation. 


aced on recognition 
d on definite classifi- 


Success in comparison and c] 


classification by the pupils, not a mere memorizing of 
classification given by teacher or book — depends 
entirely on the character of the previous study of struc- 
ture. If the teacher has required definite 
Observation, and if she has kept in view the classifi- 
cation to come later, and has emphasized those points 
of structure which she (but not the Pupil) knows to 
be important in classification, there will be compara- 
tively little difficulty when pupils are old enough for 
generalization. In comparing the crayfish and сга 
(see Figs. 23 and 25), to Set the general notion of the 
class of animals (ctustacea) to which both belong, the 
children will recognize the resemblance, if in the study 
of the erayfish the teacher has dwelt on plan, on the divis- 
Jons and covering of the body and the n 
and character of legs and other 
been satisfied wit] and colorand length 
of parts, and paid little attenti she will find 
elves. The 
If in the Study of the rabbit 


assification — that is, real 
almost 


and exact 


ERE —- C2. du coc ow 


' The rabbit is much better, a 
‘of rodents, than is the mouse. 
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the teacher has made sure that the pupils have observed 
carefully the peculiarities in the rabbit's way of eating 
and in his teeth, there will be little difficulty in having 
them see for themselyes how the rabbit and squirrel are 
related, as ** gnawers " or rodents. . 


Fig. 25. Crab. 


Success in classification and generalization will also 


depend on the character of tlie material or phenomenon 


selected for the first study, whether it is typical or not. 
s a preparation for the study 


This is discussed in 

Chapter XIV on the selection of material. 
Remembering that in classification or generalization 

we wish the child to see and to fix in his mind resem- 


998" 
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blanees, rather than 
larity of plan or e 
first associate ог | 
objects which rese 
which differ more, 


differences, 


and to recognize simi- 
ause or law. 


› we must endeavor to 
bring together and compare those 
mble one another, and then those 
The results will be much better if 
We compare the crayfish with the lobster (see Fig. 26), 
and then with the crab to get the ide 


a of crustacea, 
than if we first comp; 


are erayfish and crab, whieh are so 
* different from each other, 


Fig. 26. Lobster, 

After resemblances are seen the 
by contrasting animals whic} 
which are dissimilar, After 
ered that Crayfish and crab 


У сап be emph 
^ ате similar 


asized 
with those 


ef, and prepare for 


e Characteristics of crustacea, 


|-— 


“dren, if properly taught, will ace 


METHOD OF STUDYING MATERIAL. 299 


We will sueceed in bringing into prominence in the 
pupil’s mind the essentials in structure, or plan, or 
physieal phenemena, and thus leading to classification 
or generalization, in proportion as we lead the pupils 
by our questions, to see and dwell on these essential 
features. If we encourage or allow a careful compari- 
son of the multitude of details, often more or less ас» 
cidental, such as color and minor markings, and length 
of parts, the association and comparison may have little. 
result. In the comparison of dandelion and thistle (ee 


Fig, 27. Grasshopper. 


Chapter D, we will gain little if we dwell on difference: 
in color, and in number of florets, and in length of parts. 
Only in proportion as the pupils dwell on the similarity 
of plan in the dandelion and thistle blossoms will they 
get an idea of the composite family of plants. 

It will be seen that the process of abstraction and 
generalization requires the most careful work in devel- 
In the previous steps the chil- 
omplish much with 
very few questions. In generalization, particularly 
when made from few particulars, the pupils must be 


led by the teacher. 


opment or questioning. 
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One precaution is very 


necessary in the process of 
generalization. We must 


constantly resist the ten- 
00 few particulars. Broad 
ery few particulars lead to 
erroneous thinking. While 
ill not admit of the study of 
rticulars which must precede 
leralizations, we must’ ре ex- 
t generalizing from one or two 
must multiply experiments before 
deducing laws, and study as many plants or animals or 
minerals as the condition and interests of the children 
make possible before passing to classification, 


Ve must not be Satisfied when the 
worked out the generalization. 
must be frequently applied to oth 
physical phenomena, 
to and making use of 


at number of pa 
thoroughly Scientific ger 
ceedingly careful abou 
particulars. We 


children have 
These generalizations 


er plants and to other 
80 that the habit of 


working up 
generali 


zations may be fixed. 


ast step in the method of pre- 
senting or studying mate al We must apply what 


has been perceived and apperceived, and related and 
» to other phenomena, Thereby we cannot only 


‘better adaptation, 


or broader unity. 
When the child; 


ren have learned 
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they have discovered the distinctive characteristics of 
the composite family of plants, they should be led to 
gather and relate all the kinds of composites they can 
find. When they have learned how plants in the 
schoolroom develop, they should apply what has been 
gained in the investigation of the germination and de- 
velopment of several plants out-of-doors. 

Here we can and should strongly emphasize (particu- 
larly with older pupils) practical applications. The 
study of the dandelion seeds, with their hairy sails, may 
thus lead to the hairy cotton-seeds and the cultivation 
and process of manufacture and great value of cotton. 
From the flax we may pass to linen, and from the sheep 
to wool and to its manufacture and uses. 


In connection with this step will come? many oppor- 


tunities for supplementary reading. In thus broadening 
have seen helpful 


the pupils’ ideas, making what they 
in understanding what they cannot see, but must read 
about, such books as ** Stories of Industry " and King's 
Geographieal Readers are very valuable. (See also 
Chapter XII.) 
What has been learned in the nature work should 
also be applied in other school-work. Nature. study 
thus becomes the basis for physical geography, is very 
helpful in commereial geography, and throws much light 
on political geography. It may illumine much that the 
children read. It becomes a foundation for the expres- 
sive work of the school. 
Teachers and pupils are prone to think that when a 
subject or topic has been completed, nothing more is to 


a ` work, and the methods of r 
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be done with it. Each thing completed, be it one fact 
or à broad generalization based on many facts, 
means of apperceiving new ideas. 
quence, a help in hi 
for greater unity. 


The applications of nature study in other school- 
айпа nature studies to 
other studies in the elementary Schools, are considered 
in Chapters XI, XII, and XIII. 


is but a 

» a link in another se- 

her eneralizations, à pre aration 
> P 


The question naturally arises, 
follow from beginning to 
consider each of these ste 


No, most decidedly. While this indicates the 
thought, the ‘point at which we begin or end 
relative emphasis placed on different 
termined by the age of the children, 
amount of preparatory work, the mate 
other conditions. 

With young children we will 
relation to environment, life, habits, and function; with 
very little comparison and application, 
not ready for much work i 
children become older, t 


Is it always wise to 
end this order of Study, to 
ps in studying any object? 
line of 
and the 
steps must be de- 
the character and 
rial available, and 


place all emphasis on 


“done there, 
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grades, much, but not all, of the earlier work can be 
and in the upper grades the work can be 
built upon these foundations. 

Where living animals or growing plants can be easily 
proeured, the study of relation. to environment and 


habits ean and should be strongly emphasized even 
When only mounted specimens or 


with older pupils. 
ed, then comparatively little at- 


pietures ean be obtain 
tention can be given to habits. 
Closely related is the question à 
devoted to the different steps, or to the whole work in 
the study of any topic. This must also be determined 
by the age of the children and by conditions. Children 
evote from one to four or five 
It takes a very strong 
ested in one thing 
s ten or fifteen or 


s to the time to be 


in primary grades may d 
lessons to a plant or animal. 
teacher to keep little folks inter 
longer than that. In the upper grade 
more lessons may be profitably devoted to the intensive 
study of such topies as corn, the rabbit and the family 
(c gnawers," the cat and the eat family, the pine and 
its relatives and their economic uses, coal, iron, etc. 


The order of study as outlined is very 
rganic nature, plants 


plicable in the study of living, or o 
of thought can and 


and animals. Much the same line 
should be followed in the study with children of inor-- 
erals and rocks, and of physies and 


° 

s limestone, the first step 

are studying, and 

by whieh they can 
* 


generally ap- 


ganie nature, of min 
chemistry. 

In studying such a rock а 
after the children know what they 
have noted the distinctive properties 
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recognize it, is to relate it to i 
to describe the places where and the conditions in 
which it is found, and, if possible, show how it is 
affected by its environment; how it crumbles or disin- 
tegrates and forms soil under the action of rain, air, 
roots; how it is worn away and carried along and de- 
` posited by waves and Streams. If it is possible to study 


this reaction between the Stone and its environment, 
which Corresponds to habit in living nature, it will make 
much more intelligible the next step, the life history 
or story of the formation of the limestone. When the 
children see that the solid rock breaks down into mud, 
they will be better prepared to understand that 
formed from mud and animal remains, 
the animals and other agencies which 
of the process of formation, is ] 


ts natural environment, 


it was 
The story of 
formed it, and 
argely recorded in its 
prepares for the study 

of the structure of limes > its fossils and layers, and 
perhaps of its uses and adaptation to uses. From this 


1 i other limestone, per- 
haps with other lime rocks previously studied. The last 

-the relation of what has 
been studied to 


с Seography, the uses of limestone, and 
of materials made from it, 
facturing lime. 


and the processes of manu- 
A similar line 


of thought can be follow, 
Study of sandstone and Shale anq granite, 
minerals аз Coal, the iron ores, quartz, 
pyrite, 


ed in the 
and of such 
graphite, and 


In Studying physics and chemistry this order is not 
LJ 


75 
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so applicable, and yet a similar line of thought can be 
advantageously followed, particularly with younger chil- 
dren. In the study of heat we сап begin with its sources 
(leading and relating finally to the ultimate source, the 
sun), investigate next its work or function or effects 
(from which alone scientists, but not children, may gain 
some idea of what heat is, what may perhaps be termed 
its structure), and gradually, after many comparisons, 
generalize or determine laws or principles, and, lastly, 
apply these principles to the explanation of other phe- 
The line o? thought is much like that fol- 
animals. In work with 


of air, magnetism, 
a similar line 
° 


nomena. 
lowed in studying plants and 
gravitation, the pressure of liquids or 
and other physical forces or phenomena, 
of thought can be followed. 
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CHAPTER XI. 


` NATURE STUDY AND THE EXPRESSIVE WORK OF THE 


SCHOOL, 

WE have formulated the 
chological Principles which must*de 
nature study, anq have considered 
these Principles in the study 
© must now turn our th 
nature study to other school-w 


methods by which it с 
work. 


aims and discussed the psy- 


the application of. 
of material, | 

oughts to the. relation of 
ork, and to the means and 
an be made most helpful in such 


In planning any work for elementary Schools, the ad- 
vocate of nature study must keep in mind the immedi- 
ate object of these Schools. That object, as recognized 
by most school officers and Parents, is to teach "read- 
ing, writing, arithmetic, geography, — « the essenti; 
Many teachers look little farther, 

The educator who has deeper insight and 


looks beyond these imm 
; —the dey, 


als." 


a broader 
ediate ob- 
elopment of the whole 
the perfecting of the re- 


his environment, nature, 
тап, and God. ‹ 


The two objects are in по Sense incompatible, 


termine method in К 


жол 
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Rightly considered, one is simply one means by which 
the other may be attained. The parent or teacher or 
school officer is perfectly right in believing that the 
children must be taught reading, writing, arithmetic, 
and geography, and right in opposing the introduction 
into our schools of anything which takes the place of ' 
these “essentials,” or weakens the effective work їп 
them. 

While nature study has a most important place in our 
elementary schools, just as science has a place in higher 


» H . t H H + H 
educational institutiotis, independent of its relations to 


or effect on other school-work, the extent to which it 
makes and keeps a place in the average school, under 
average conditions as they exist at present, with average 
school officers and teachers, will depend уёгу largely on 
the extent to which it is shown to be helpful in other 
school-work. The opposition to nature study by the 
stanch believers in “the three R’s” will be best over- 
come by those who most conclusively demonstrate that 
nature study does not in any way take the place of the 
essentials, but, rightly taught, greatly helps them. 


Nature study is simply à recognition of the depend- 
ence of the child on sense-pereeption. What comes 
through his senses makes the clearest and deepest im- 
pression, and forms the best foundation for expression 
in language, drawing, and reading, for geography and 
for other school-work. 4 

The relation of the work of Ње elementary school to 
the two immediate centres of education, nature study 
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and man study, and to the ultimate centre, God study, 


and the grouping of all school-work about these centres, 
were considered in Chapter VI. 


All the studies of the elementary 
vided, in a general way, into two cl 


‘are directly concerned with n 
"and those which 


School may be di- 
asses: those which 


ature and man and God, 
üre concerned w 


veying and relating what is learned about nature and 
man and God. In the first of 


these classes are in- 
cluded such studies аз literature and art, history and 
science, and much of geography; in the latter, such 
studies as language, oral and written, drawing and 
arithmetic. 


ith the means of con- 


In literature and history we study man, his nota- 
ble deeds and great thoughts and slow 
In science we study nature. Geography is a study 
of nature and of man’s relation to nature. All of 
these have a value in themselves, dependent on 
what they contain, the knowledge or ideas or inspira- 
tion we get from them. So we call them content 
studies. ; 

On the other hand, language and d 
little value in themselves, at least as t 


be taught in the elemen 
determined by w 


development. 


rawing have very 
hey are and must 
tary schools; their value is 
hat we can do with: them, what we can 
express or convey to others or gain from others through 
them. Hence t 


hey have been called instrumental or 
expressive studies, 


a 


 * Ol Ul —— 
M 


TUE EXPRESSIVE WORK OF THE SCHOOL. 239 


determined by their form or the relation of their parts, 
they have been called formal studies. Arithmetie ex- 
presses the quantity and proportion of things, and. does 
this through or by means of the proper relations of the 
units used. Hence it is a formal or instrumental study. 
nt studies and formal stud- 
ies is somewhat artificial. Language and drawing may 
have much content, but nob as studied in elementary 
schools. For such schools the classification is helpful. 

In the schools of the past, and in not а few of the 
nphasis has been placed on the 
formal 7tudies, — reading, writing, arithmetic. Even 
geography, mainly a content study, has often had most 
of the content taken from it. It has been a mere 
memorizing of a description of the earth’s surface, 
rather than a real study of the earth’s surface. 


We are learning to-day the wisdom of placing more 


emphasis on content studies, not to take the place of 
formal studies, but to serve as à basis for these, and to 
make these more effective. We are discovering that 
when"we take time, in the elementary school, to have 
our children gain ideas about their environment, na- 
ture, man, and God, they learn to express, to read ànd 
write and draw, in less time than when they gave all 
their attention to formal studies. They have ideas to 
express. Instead of merely studying about the instru- 
mental studies, the pupils learn to use them by using 
them to express ideas, Just as the carpenter learns to 


use his tools. 
Not merely is the work in the expressive studies 


This division into conte 


Schools of to-day, all er 
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strengthened rather than w 
tion of the time in elem 
Studies, such as Science 


eakened by devoting a por- 
entary schools to content 


and history and literature, but, 
what is much more important, the childr 


better, richer, more nutritious mental f 


thereby broadened and developed. 
fed too largely 


en receive 
ood, and are 


Before, they were 


on something akin to husks, form or 
externals rather than content. 


As has been said in previous chapters, nature study 


is particularly valuable аз a content study and basis for 
work with children, because it appeals directly to their 
Senses, through which the ideas of children must ul. 
timately come. As the children grow older and have 
acquired through their senses a larger stock of ideas, 
or apperceiving concepts, more and more attention can 
be given to those studies which q 


9 not appeal so directly 
to the senses; to such studies аз history and literature. 


It is as a content Study, Serving as a basis for the 
formal or instrumenta] Ог expressive studies, that na. 
ture study will meet the least Opposition 
communities opposed to “ fads,” 
Wise to emphasize the value of n 
writing, drawing, and geography, 

On the other hand, those children wj 
from nature study 


* Teachers in 
80 called, will tind it 
ature Study in reading, 


ll get the most 


Ог any other distinctively content 
study who are led to express most carefully what the 
have learned. Their ideas 


any point of view it 
on careful expression, 


studies and the formal studies, 


y 
| 
i 
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The object of expression is threefold, as was shown 
in Chapter VIII :— 

First. To make our own ideas more clear and orderly. 

Second. To convey our ideas to others, and enable 
us to influence them. 

Third. To give us a means or medium through which 
we can receive ideas from others. 

We must keep these in mind in our discussion of the 
relation of nature study to the expressive work of the 


school. 


In much of our work in the past we have made use 
of only one form of expression, — language, oral and 
written. As we study the children we appreciate the 
fact that there are many other forms of expression, some 
of them much more expressive for the children than lan- 
We find it necessary to consider the uses and 


guage. 
in nature study of these various forms of 


relative value 
expression; viz.: — 


> Morion OR GESTURE. DRAWING. 
Music PAINTING. 
SEWING. LANGUAGE. 
MOULDING. ° 


* Д 
fore the ehild ean use а word he has learned 


Long be 
gestures, or move- 


to express his wants and feelings by 
ments of his body. This is a most natural form of ex- 
pression, which he continues to use throughout life. 
It is particularly effective in.telling about action, posi- 
tion, and direction. Watch children use their hands, 


242 NATURE STUDY. e 
and see what they can tell with them, 
oftentimes, they have no words. 

In primary work particularly, where the children 
must depend so largely on their Senses, we must not 
merely use material which appeals to their senses, but 
must make use of and encourage those forms of expres- 
sion which make use of the senses, the different forms 
of what may be calle 


d sense-language. One of the 
simplest of these is gesture. 


— ideas for which, 


When the children cannot express in words, 
youngest can often tell much witli hands and 
legs. The writer remembers а lesson — one of many — 
learned from a little three-year-old who had been much 
interested in some crayfish in a can. When the little 
fellow was asked to tell how the crayfish moved, he 
struggled und floundered, trying to find words, When 
asked to show how the crayfish moved, his face lighted 
up instantly, and he soon demonstrated that; he had 
very clear ideas of the mode of locomotion called “craw- 


fishing.” Some time later, when asked to tell how the 
earthworm moyed, he « told” by wriggling wormlike 
on the floor. 


even the 
arms and 


higher nature of the 
The value of music 
content teacher and 
tudy of nature. 


ethical, spiritual. 
in nature work will depend on the 


pupils put into and get from their s 


о 
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If the main aim in the teacher's mind is to develop 
the purely intellectual powers of the child, the power 
to see and tell and think, to compare and discriminate 
and classify or generalize, then, nature study and music 
will have as little relation as nature study and litera- 
ture. If teachers are satisfied with the study of mere 
externals, general for 
most useless as a means of expressing the ideas gained. 

If teacher and children go beyond form to the heart 
of nature, then nature is full of music, is instinct with 
thoughts which musie can best or can only express. 

song of the birds, the ripple 


The play of the wind, the 1 
of the brook, the patter of the raindrops, the roll and 
f the tea-kettle, are all 


roar of the waves, the singing 0 
parts of the eternal symphony. 


The harp at. Nature's advent strung 
Has never ceased to play ; 
The song the stars of morning sung 


Has never died away. 
WHITTIER. 


After a lesson, à real wide-awake lesson, on the signs 
of spring, or on the bluebird, or on the nest with its blue 
eggs in the tree just outside, the window, the teacher 
may find that а song will express more, and impress 
more of what is most important to express and impress, 
than a half-hour or hour spent in drawing the nest, or 
in writing about the swelling buds or the habits of the 
bluebird. 

A song at the opening exercises of the school may 
be more expressive and more effective in increasing ш 


m or structure, then music is al- - 
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children's Sympathy with the world of life than hours 
of drawing or talking or writing. 

Musie and its strongest ally, poetry (the value of 
which is considered in discussing the relation of nature 
study to literature), are exceedingly helpful in cultivat- 
ing the reverential attitude which will lead our pupils 


to join with nature in the hymn of praise to the Author 
of nature. 


Nowhere is music, as 


à means of expression, so essen- 
tial as in the 


primary grades, 
Sewing has had a wide use in 
mary work. When the children can select for them- 
selves the threads to match the color they wish to 
express, the sewing becomes helpful in color 


The Stitching of the outline, 
mechanic 


kindergarten and pri- 


work, 
if the work is not merely 
al, may impress the form. Sewing also trains 
the pupil in doing orderly, careful, neat work. But its 
value as a means of expressing ideas is Very limited, 
Little children can rarely make their own outlines ; in 
general, they merely follow the outline pricked Ly the 
teacher or some one else. Hence there can be little in- 
dividuality, and therefore little genuine expression, 
about such work. Furthermore, much fine work of 
this kind is trying to both the eyes and hands of the 
children, 

M oulding or modelli 


and best means of expressing form which little children 
have. With clay the children can express the third 
dimension, depth, as well as length ang breadth. 
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Hence they can express with clay the form of solids 
exactly as they see them. In their sewing or drawing 
Шеу сап only outline solid forms. 

The clay is so plastic that it can be very easily modi- 
fied, and children are enabled to work readily toward a 


more nearly correct form. It is more difficult for the 


children to change their drawings. 

On the other hand clay in the hands of young chil- 
y limited in its application as a means 
In general, they can only use it 
to express their form ideas of rather simple and gross 
objects. It is exceedingly difficult, if not impossible, 
express with elay anything but 
even the form of those things 


which are delicate. They can model thé bean seed, 
We may let 


but not the plant which develops from it. 
them attempt thus to represent a horse or dog, but we 
see instinctively that we must not ask them to model 
a butterfly. Тһе model of flower or butterfly is almost 
certain to be a caricature, which may be positively 
harmful in its effects. 

In plant work moulding 
The form of seeds, buds, stems, roots, leaves, and fruits 


can be expressed or represented very exactly and clearly 
by means of clay models. In the study of animals 
there are not so many opportunities for modelling. This 
means of expression can be used very little in work 
with minerals or in physics, because form is of rela- 
tively little importance in these studies as they must 
be pursued in elementary schools. 


dren is decided] 
of expressing ideas. 


for average children to 
form ideas, or to show 


has the widest application. 
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Drawing is a most helpful and important means of 
expressing what is gained in nature study, It is the 
most natural, the clearest, the most exact, and the 
nost concise medium for expressing many of those ideas 
which come through the eyes. In the wor 
it can be used mainly for expressing form 
position. Drawing cannot be use 
erage school-children 


k in schools 
and relative 
d very largely by ay- 
for telling about life and 


action 
and function. 

Unless aided by drawing, nature study, or Science, 
loses much of its valu 


е. On the other hand, nothing has 
ature Study to demonstr: 
of drawing in our elementary Schools as a language or 
means of expression, As nature study has been intro- 
duced, and more emphasis placed on Sense-perception, 
and particularly on the importance of using 
More attention has been given to drawing as à means of 
expressing what is seen. Drawing is an eye language, 
in many respects the best eye language, 

Mr. Henry T. Bailey, St 'awing 
of Massachusetts, has said, « The advocates of nattire 
study, not the drawing-teachers, have had the honor of 
opening blind eyes i 


5 to see dràwing as а living lan uage 
within the reach of all. ”. : 


ate the value 


the eyes, 


ate Supervisor of Di 


» between 


awing or pieture of 
> a relation which any child of any 


discover. "There 18 no natura] relation 


between the object bud and the ога] Or Written ог 
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printed word bud. The relation between ideas and the 
symbols which we call words must be gradually es- 
tablished in the mind of each child. No such practice 


is needed to establish the relation between ideas and 
2 


the pietures representing them. Drawing is a natural 


universal language. 
In the development of mankind drawing has pre- 
The first writing was picture 


ceded written language. 
anguage was grad- 


writing, and from pictures written 1 
As children are more dependent upon 


ually evolved. 
Ipful or ne- 


their eyes than adults, so they find more he 
cessary a means of expression, such as drawing, which 
appeals to their eyes. : К 

Drawing is also the clearest way of expressing form 
ideas. It is, in general, impossible to^deseribe any 
object in words as clearly аз with a pieture. We real- 
ize this when we compare the ideas we can gain from 
the clearest possible description of some simple object, 
such as a table or chair, with the ideas we can gain 
from even a crude sketch of the same object. The 
latter gives a very much clearer mind picture. 

Form ideas can be expressed most exactly by draw- 
ing. It is impossible for any one, child or adult, to tell 
in words as exactly as by a drawing much of what he 
Much nfore careful observation is necessary to 
a fair drawing of an object, than to write what 
description 


sees. 


make 
Will be generally considered a fairly clear 
of it, as any one will discover who makes the experi- 
ment. 16 is mainly because we do not observe care- 


fully that we find difficulty in expressing by means of 
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drawings. As soon as we learn to obsery 
and to analyze carefully, the form of What we see, most 
of the difficulties in simple representative drawing vanish. 

If language is the only means of expression used, 
the child soon learns that he cannot express his ideas 
exactly їп words; therefore 


re he does not observe ex- 
actly. If, on the other han 


е accurately, 


d; the teacher insists on 
vord description, the child 
S expected to do what is 
igly difficult, 

e first gráde, can discover and 
they have made in their draw- 
Ї the writer has shown that the 
tgrade room will almost alw. 
Ше best drawings among several m 
board by different pupils, and. will 
Ог wherein they are best. They find 
culty in Selecting the best word 
not appeal to their eyes. 


With the older Pupils the best Way to test the clear- 
hess and exactness of a description Or Word picture is 


to attempt to draw on the blackboard from the deserip- 
tion, to interpret the Word pj 


becomes discouraged, He i 
unnatural and exceedii 

Children, even in th 
often correct the errors 
ings. The experience o 
children in a firs ays select 
ade on the black- 
usually know why 
much greater diff. 
description. It does 


Pictüre into the eye lan- 
Suage. The pupils see at once the lack of clearness 
and exactness, as they canno 
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A drawing brings out the essentials and distinguishes 


them from the non-essentials, and shows the essential 


‘or important relations between parts. When we at- 
tempt to draw a leaf, we see the necessity of selecting 
for representation important features of the leaf, its 
length, breadth, and the position of the widest part, 
the position of the midrib, and the relation of other 
veins to this. After we get the skeleton, the essentials 
of the form, we can add as many details as seems wise. 
In making a drawing, we realize much more readily 
than in writing a des iption the advantage of first se- 
lecting important features, and of proceeding in order. 

The value of drawing in connection with the study 
of structure is considered in Chapter X. 

Drawing has been taught in our schools as a part of 
art education, or as an adjunct to form study. Tt will 
re helpful, both in school-work and as an 

11 life, if more emphasis is placed on 

"wing is used more as à language, 

a means of expressing and clarifying and fixing the 
ideas gained in other subjects. The power of accurate 
representation and the power and habit of close obser- 
vation gained by such work in drawing will, ultimately, 
be the best preparation for artistic development. 

Mr. Henry T. Bailey, to whom reference has already 
been made, has said, * Drawing, as à language, has а 
permanent place in the school. Five hundred years 
ago it was the universal conviction that reading and 
writing were of no value to common people, and, more- 
over, that the masses could never acquire such profound 


be much mo 
aid in practice 
representation ; if dr 
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learning. A similar conviction Seems to h 
us in these days regarding drawing. We now believe 
it criminal to allow any child to grow to adult age with- 
out th? power to read and write ; 
five hundred years hence — will come to a similar con- 
clusion about drawing — the oldest written 1 
the race, the only one now univers, 


ave possessed 


our successors — not 


anguage of 
ally intelligible.” 


Painting is, of course, the best means of express- 
ing color ideas, Language does this very imperfeetly. 
Painting trains the color se 


crimination of tint and light and shade which adds so 


much to the enjoyment of the beauty of the world about 
us. s 

But there are many practical difficulties which are 
likely to prevent a general use, in elementary schools, 
of color as a medium of expression. With the colored 
crayons, sometimes used, the children cannot express 
truthfully the colors of what they see, The colors: of 
the crayons do not match the colors in nature. The 
pictures made by children with crayons are apt to be 
hideously false. With wate 


colors more truthful rep- 
resentations can be made ; but the mechan 


in mixing and laying on the Colors, 
the equipment for water-color work, 
serious objections to the 


color painting. 


ical difficulties, 
and the expense of 
are likely to prove 
Seneral introduction of water- 


expression. It is the Principal medium 


of communication between intelligent beings. It is the 


nse, and gives that nice dis- 
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medium through which the child must acquire most of 
great environment which is too 


his knowledge of the 
h the senses. It is, there- 


distant to be perceived throug 
fore, the most important form of expression. 

But it is not, as we sometimes seem to assume, the 
only form of expression. It is not the most natural 


form of expression. It is not always with little chil- 


dren, the best medium for expressing ideas. 

e is a very difficult form of expression for 

artificial symbols. In talking, the 
child has to learn to use artificial symbols for each 
idea. In writing about what he sees, the child has to 
‘use another set of artificial symbols for each idea he 

- tries to express. At first the effort to form these sym- 


. . г 
bols, the written words, requires considerable mus- 
cular effort and control. 


When writing about what 
he has been told, but has not scen, the child has to 
interpret one set of artificial symbols, the spoken words, 
into another set of symbols even more artificial, the 
written words. That is, in telling what he has simply 
heard he writes the symbol of the symbol (both artifi- 


cial) of an idea. Is it strange that the idea is some- 


times lost during the operation ? 

On the other hand, language is a higher and more 
general means of expression. Language expresses, а8 
aetion and function, the higher 
side of the child's environment. Tt expresses the higher 


tions, esthetic, ethical, spiritual, as they cannot be 
any other form or me- 


Languag 


children. Words are 


nothing else can, life and 


rela 
expressed, by the child, through 


dium of expression. , 
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So far as we emphasize in nature study the life side, 
the forees and processes, the ideas must be expressed 
mainly by language. The child cannot tell how a bud 
develops, or how a stream wears away its banks, and car- 
ries and deposits the sediment, by a drawing or model 
or painting. He must tell it in words. On the other 
band, he cannot tell the form or structure of the bud, 
the results of the work of the stream, its course or the 
slope of its banks, so well in words as by a drawing or 
model. : 

Drawing and modelling are particul 
expressing what comes through the eyes, Language 
expresses also intelleetual and Spiritual ideas other than 


visual or physieal or Sensuous ideas. We have found 


it wise in earlier years, when children are so dependent 
on their senses, to emphasize that which appeals to and 
ave until later years that 


impresses the senses, and to le 
dependent on the senses 


which is not so immediately 

and requires greater intellectual power. Is it not, then, 

wise and logical to emphasize in earlier education those 
such as moulding and drawing, 


forms of expression, 
Which are adapted to express Sense-perceptions, and to 
education that forr 


emphasize more in later 
best expresses th 


ary helpful in 


n of expres- 
ose ideas with 
and spiritual content ? 


Sion, language, which 
more intellectual, mora], 

Three varieties of language expression m. 
our nature work. The children m 
see, the horse-chestnut bud, for instance, impersonally 
in the third person. « The horse-chestnut bud ” 
certain form and color and coverin 


ay be used ir. 
ay describe what they 


has a 
8, with certain parts, 
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and develops in a certain way. This is description. 
We may lead our pupils to tell about “our buds,” or, 
better, * my bud; ? to tell what “we,” or, better, © I? 
did and saw and thought, make it more personal. This 
is, or is closely akin to, harration, which includes more 
or less description. Or we may have the child person- 
ify the bud, either tell about it as a living thing with 


feelings like himself, or have the bud tell its own story, 


or imagine himself to be the bud. 

In the first case, the bud is a somewhat abstract or 
far removed from the child. In the 
is telling about the concrete bud 
In the third case, the 
d himself, not some- 


generalized thing 
second ease, each child 
in his hands or before his eyes. 
bud is, for the time being, the chil 
thing outside of himself. 

These three forms of language expression are illus- 
trated in the «blackboard stories ? given in Part II, in 
„connection with the study of the mallow in the first grade. 

Very much depends on the kind of language expres- 
sion used. It is not necessary to ask any primary teacher 
who is in sympathy with little children which of the 
three is most expressive for the little folks, which is 
most natural, simple, and attractive. 'The little child 


naturally idealizes or personifies or endows with life 


much about him. 
The more what is studied is brought near the pupils, 


ihe more the personal element is introduced in the ex- 
pressive work, as well as in observation, the more free, 
natural, and individual are the results. It is almost 
always better to have the pupils in all grades tell in 
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the first person what «I" or * we" did and saw and 
thought. The narrative or personal form is more exact, 
because it is more concrete or Specialized. As the chil- 
dren generalize, and. tell about “buds” instead of « my 
bud,” “trees” instead of «the tree I studied,” their 
language becomes less clear and exact. 

On the other hand, in narration, and still more in 
personification, there is great opportunity for the use of 
the imagination, and the tendency is to give play to the 
fancy at the expense of truth and accuracy. This ten- 
dency can be corrected by having careful drawings 
made, the work in drawing preceding, if possible, the 
oral or written work; and by sometimes requiring, par- 
ticularly from the older pupils and from those whose 
imagination i$ most active, impersonal descriptions, giv- 
ing the “cold facts,” 

In determining the form of expression to be used in 
our nature work, we will call music to our 
press emotions of joy and ple 
Spring, about sunshine and h 
will use to tell about life an 
velopment of the buds, the 
beauty and work of le 


aid to ex- 
asure; we wil] sing about 
appy birds. Language we 
d action and habit; the de- 

germination of Seeds, the 
aves and flowers, In this, litera- 
ture, and. partieularly poetry, will greatly aid us. We 
will make. use of the idea of apperception 
our pupils occasionally personify 
person and not confine them to j 


scription. We will have the chi 
the form 


by having 
and write in the first 


чь. EN t — 
d — 
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but we will place more emphasis on the expression of 
form and structure by carefully made, truthful drawings, 
supplemented sometimes by clay models. We will 
paint only those things which show decided colors, or 
in which the color is distinctive or characteristic. 


the forms of expression, and their ` 


use or relative educational value in connection with 
nature study, we are ready to consider the essentials 
in all forms of expression, and some of the means or 
methods of realizing or attaining these. 

The greatest essentials in all expression are: — 

First. Individuality. 

Second. Truthfulness. 1 

Third. Clearness. 


Fourth. Order or plan. 

Expression, whatever its form, is not genuine expres- 
sion unless it is individual, unless it tells that with 
which the individual pupil has been impressed. А 
mere copying of the ideas of others is not expression, 


but imitation. 
Class reprodaction, 


Having discussed 


having all copy from the black- 


board statements obtained from different members of 
the class, is, at best, imperfect expression. Often, for 
it is not expression at all. It is easy, 
convenient, and, when the pupil is first learning to write, 
necessary. But the sooner we pass beyond such copy- 


ve each pupil express his own ideas gained 
will we develop the 


many pupils, 


ing, and ha 
through his own senses, the more 


power of expression. . 
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Yet even class reproductions can be m 
ful in training pupils in individuality, truthfulness, 
clearness and order, Tf in such work the teacher ac- 
cepts only those statements which the 
them have discovered or ver 
insists that each Statement ] 
"the pupils can make it, and if She selects and arranges 
the statements so that there is a Sequence in the result- 
ing class eproduction, the worl 
Preparation for individual work, 


Lead each child to see and ИШ for himself; then 


he will have Something to €xpress, and will not merely 
Tepeat what he has heard. Disc 


ade very help- 


pupils who give 
ified for themselves, if she 
% accurate and as clear as 


KC becomes an excellent 


ourage in every: way 


mere appropriation from others. It is a species of steal- 
ing, and children can be taught to consider it dishonor- 
able. 

Encoura 


ge the personal pronoun in t] 
The expression is much more apt to be individual when 
it is personal. The child who tells abo 


ut “my” leaf 
or flower or stone, or about what « 


I” did and saw and 
thought, is almost certain to tell his 


1e description. 


Do not accustom the 
process, nor lead them 
draw them out; This 
clear, definite, logical, 


pupils too mue 
always to deper 
Weakens the pr 


h to the pumping 
1d on questions to 


1pils. Questions, 


are necessary at first. They 


nite. Jf placed 


———— dui 


half-hour that the lesson continued. 
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Naturally they all tell about or express the same 
things. 

The more children can be led and taught to see and 
think with few questions, the more they will have to 


tell, and the more their powers of observation and ex- 
pression will be developed. In the two or three best 
recitations — clearest and most definite and orderly — 
the writer has ever heard, one in a second-grade room, the 
teacher did not ask half a dozen questions during the 

An excellent way to develop individuality and self- 
reliance is to encourage the pupils to ask as well as to 
answer questions. , The teacher may ask a question of 
a pupil, who has the privilege, if his answer is satis- 
faetory, of questioning a.second pupil. This may be 
continued as long as seems wise. The plan has ‘shown 
very good results. 

Respect the pupil’s individuality in observation. No 
two persons ever see exactly the same thing. What 
they see depends largely on what they already have in 
their mind. If your pupils see somewhat differently 
from you, do not assume at once that they are wrong. 
Both may be right. You may be wrong. If there is 
a dispute about the facts, — this is the opportunity for 
arousing interest and stimulating the spirit of investiga- 
tion, — let the pupils settle it by going to nature. Do 
not decide it for them. ` 

Respect their individuality in expression. Let them 
express ideas in their own way, in the words most ex- 
pressive to them. Your © grown-up ” language often- 
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times does not express their ide 


as. If you insist on 
their telling in your 1 


anguage, you deaden their power 
of expression and discourage them. Overlook little 
errors. 

Remember, too, that language, and particularly writ- 
‘ten language, is a somewhat “grown-up” method of 
expression. Other methods are often more natural. 
Many a child full of ideas appears dull merely because 
he can express in words. Let him use gestures, or 
tell it with hand or chalk or »eneil, and the ideas come 
out. 

Develop individuality in expression. See in how 
many ways the children can tell about what they: have 
Seen. Ifa fact is told in a certain Way, and this is re- 
peated once or twice, most oft the children will tel] it in 
about the same words, and the langu 
that stereotyped Sameness w 
genuine expression. Hay 


age work will show 
hich proves that it is not 
е the pupils draw objects in 
different positions or from different sides. This lessens 
the tendency to Copy or imitate the drawings of others ; 
and copying is not expression. 

The great essential, then, in expression is individ- 
uality. If it is not individual, it is not genuine ex- 
pression, but largely imitation, 

Next in importance to individu 
telling the truth, the whole truth, so far as it is seen, 
and nothing but the truth. Considering the moral de- 
velopment of the child, too much emphasis cannot be 
placed on careful. seeing and truthful telling, 

The cultivation of the habit of careful personal inves: 


ality is бта Јев, 
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tigation and exact, clear statement has long been recog- 
of the most valuable results of the scientific 


nized as one 
How much better and 


studies in higher institutions. 
easier to form habits of truth-seeing and truth-telling 

during the earlier years’ of a child's life! 
Cannot we, in our nature work, even in the kinder- 
erve as carefully and 


garten, lead our children to obs 
‚ ате eapable of doing? Моге 


express as exactly as they 

can be done in this kind of training in nature study 

than in any other line of work, simply because nature 
4 rsonal observation 


study gives better opportunity for pe 
It is much more natural and much 


actly and clearly that which has come 
than that which we have re- 


or investigation. 
easier to tell ex 
to us through our senses, 


ceived from or through others. : 
For this training in seeing and telling the truth, the 


first essential is plenty of good material, so that each 
child сап see for himself, and сап correct for himself 
by reference to the material before him amy errors he 
has made in observation or statement. 
With the material an apple, for instance, in his hand, 
apple is round like a ball" True, 

At your question, * Is it exactly 
round like a ball?" even the little fellow in the first 
grade will look again, and may add, *It has a hole in 
one end.” Another look will bring out, “It has two 
holes, one at each end,” much nearer the truth. 

If you are satisfied with the first answer as describing 
the form of the apple (the term “ round" is very in- 
definite and inexact, although much used), you accept 


our pupil says, “ My 
but not all the truth. 
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a half-truth, a species of untruth, 
age untruthfulness. 

If you correct the answer yourself, you miss an op- 
portunity to help your Pupils to be more truthful. It 
will often add much to the interest of the lesson, and 
sharpen the pupils’ powers, if you encourage members 
of the class to watch for and correct statements which 
are not true or not clear. 

Encourage in every way exact statements. Have 
the children count and measure.  Discourage guess- 
ing and indefinite forms of statement, such as “about” 
and “I think.” Any absolute misstatements should, of 
Course, never pass unnoticed, е 

It must be remembered that language is a very diffi- 
cult and inexact way of expressing many ideas, such as 
those of form, Size, and relative position, Drawing, 
painting, and modelling are often much more natural, 
simple, and exact forms of expressing truth th 
guage. Any child can tel] the tr 
a seed or fruit much better 
Furthermore, even 


and allow or encour- 


an is lan- 
uth about the form of 
with clay than in words. 
the youngest child can recognize 
errors in drawing, when he cannot see wherein his word 
Picture is wrong. Hence children can correct their own 
drawings. 

As teachers, we may attach so much importance to 
Sympathy and interest and an appreciation of the les. 
Sons and beauties of nature, that we neglect the care- 
ful individual work which is of the greatest value in 
the development of the powers of our pupils. On the 
cther hand, we may emphasize exactness in detail sq 


-does not have sufficient command of language. 
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strongly as to deaden the interest and dull the eyes to 
beauty. 

Cannot we keep in view both these aims, giving more 
and more prominence to exact observation, expression, 
and reasoning, as our pupils are older? We shall then 
find our nature study most effectively preparing for and 
aiding in the study of arithmetic, and developing care- 
ful, truthful men and women. 

Not quite so important as individuality and truthful- 
ness are clearness and order. In work with the young- 
est children clearness means expressing each idea so 
that it can be easily and correctly understood. Order 
means combining ideas so that their relations can be 
readily grasped or appreciated. As children grow older, 
and gain power to relate different or suctessive ideas, 
clearness depends more and more on order. 

We cannot expect a little child to be very clear; he 

Neither 
can we, at first, expect him to be very orderly; he does 
not well understand the relation of ideas. If we place 
1 on clearness, we discourage the 


too much emphasi 
child; we ask him to do what he does not have the 


power to do. If at first we emphasize order of thought 
too strongly, we lead him to copy our order, instead 
of developing iw him the power to see things in their 
relations, and to arrange his ideas for himself. 

' Greater clearness can be gained by leading children 
to discuss one another’s statements or drawings, and de- 
cide (not merely have the teacher decide) how they can 
be made more clear and truthful, or can be changed so 
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as to be better understood. 
in the use of such a word 
rectly as equivalent 
disk-shaped. 
Clearness and order in ex 
siderable extent, on cle 
Tf the first is well pla 
orderly and definite. 


Both order and clearness depend large 
їп which the Observation lesson is reviewed and the 
main points clinched before the reproduction is at- 
tempted. If there is a clear, 
close of each step in the lessor 
view at the close of the lesson, 
reproduction, it will greatly 

work clear and orderly. 

Tt is often helpful to lead the е] 
order. The teacher can 
we study first? Why? 
lar questions may be asked in the oral 
The order thus decided upon may 
board, and will help the children in t 
reproduction. р 

The same plan can be follow 
drawing or other form of expression, «« In drawing the 
bud, shall we draw the whole bud first, or a scale ? 
Why? In modelling this Apple, shall we make the 
apple first, and then show the pits, or make the pits 
first, and then shape the apple? Why?” 

In written work the teacher can guide the pupils at 


Special care must be taken 
as round, often used incor- 
to spherical, cylindrical, conical, or 


pression depend, to a con- 
arness and order in observation. 
med, the second is likely to be 


1у оп the way 


careful summary at the 
1, and a general oral rè- 
just before the written 
aid in making the written 


ass to decide on the 
ask the children, « What shall 
What next ? Why?" Simi- 
reproduction. 
be written on the 
heir oral or Written 


ed to advantage in the 


ae 
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first by the order of her questions, to which they write 
answers. Luter, an outline, formed as much as possible 
> by the children themselves, can be placed on the board 
Gradually the outline can be made less 
In the intermediate grades the chil- 
usually, make their own individual 


as a guide. 
and less detailed. 

dren can often, or 
outlines. 

To insure orderly full oral expression, or to lead the 
pupils to tell all about what they are studying, it is 
helpful to have the pupils stand, in turn, before the - 
class, with the material about which they are talking in 
their hands or before them, and tell all they can about 
it, or some part of it, without questions from the teacher. 
At first they may follow an outline on the blackboard, 
but should gradually learn to tell without Such an out- 


line. 
In the primary 
individuality and truthfulness, 


ordinate clearness and order. 
phasis on the latter in the intermediate grades, where 


the power of clear expression and orderly thought is 
better developed. Later, in the upper grades, we can 
ask our pupils to tell all about what they have studied 
and in as few words as possible ; that is, give more at- 


tention to complète, concise expression. 


work we can strongly emphasize 
and make somewhat sub- 
We ean placé more em- 


' Nature study, it must be remembered, is but one 
basis for the expressive studies ; man study, including 
history and that part of literature which is not inspired 
by nature, is another basis. As was shown in Chapter 


> 
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VI, nature study is the best basis for expressive studies 
in the earlier years, when the children are so much 
more dependent on their Senses; in later years, man 
Study becomes more and more important. 

Nature study and man Study provide the material 
or content for the expressive studies. But there must 
also be systematic instruetion and adequate drill in 
the formal work in these subjects, in formal language 
and drawing. In emplasizing the content we must 
not go to the other extreme, and neglect the form. 
The children must learn how to use the instrumental 
studies, must become familiar with the laws and prin- 
ciples without which they cannot make the best and 
most effective use of the instruments for expressing 


ideas, language, drawing, and other 
Nature study will 


school їп proportion a 


forms of expression. 

essive work of the 
Correlated with the 

% аз the form of expression used is 

ature and heed i 

х 8 of the c 'en and to 

the material EE. 1e children a 


sion. individual; as the essentials in all expres- 
Ў idu tuthfulness, с] 


aid the expn 
S it is closely 


earness, and* orders 
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CHAPTER XII. 
RELATION OF NATURE STUDY TO READING AND 
LITERATURE. 


pression have been named: 
and orderly, to convey 
ain ideas ` 


THREE main objects, of ex 
to make the ideas of pupils clear 
their ideas to others, and to enable them to g 
from others.. In the preceding chapter we have con- 
sidered the expressive work of the school mainly with 
reference to the first two objects. We have to discuss 
in the present chapter those phases of expressive work 
the special object of which is to enable us to use ideas 
gained from others. This is the main purpose of work 
in reading and literature. 

In the primary grades the reading-lesson, related to 
nature study, is much like the individual language ex- 
pression already considered, but is, in general, a class 
What the children see they tell about, 
tten on the blackboard by 
Frequently copies 
ss, for the use of 


reproduction. 
and their statements are wri 
the teacher for ‘a reading-lesson. 
are made, by some duplicating proce: 
each pupil. 

Such reading-lesso 
help to fix the import 
they give the pupils prac 


ns serve a threefold purpose: they 
ant ideas gained by observation ; 
tice in expressing ideas and in 
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УТ, nature study is the best basis for expressive studies 
in the earlier years, when the children are. so much 
more dependent on their Senses; in later years, man 
Study becomes more and more important, 

Neture study and man study provide the material 
or content for the’ expressive studies. 
also be systematic instruetion and 
the formal work in these subjects, ir 
and drawing. In emph 
not go to the other ext 


But there must 
adequate drill in 
1 formal language 
asizing the content we must 
Теше, and neglect the form. 
The children must learn how to use the instrumental 
studies, must become familiar with the laws and prin- 


ciples without which they cannot make the best and 


most effective use of the instruments for expressing 
ideas, langua 


ge, drawing, and other forms of expression. 
Nature study will aid the expressive work of the 
school in Proportion as it is closely correlated with the 
expressive Studies, as the form of expression used is 
adapted to the nature and needs of the children and to 
the materia] studied, and as the essentials in al] expres- 
sion, individuality, truthfulness, clearness, and' order, 
are kept constantly in mind, 
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CHAPTER XII. 


RELATION OF NATURE STUDY TO READING AND 
LITERATURE, 


THREE main objects of expression have been named: 
to make the ideas of pupils clear and orderly, to convey 
their ideas to others, and to enable them to gain ideas ` 
from others. . In the preceding chapter we have con- 
sidered the expressive work of the school mainly with. 
reference to the first two objects. We have to discuss 
in the present chapter those phases of expressive work 
the special object of whieh is to enable us to use ideas 
gained from others. This is the main purpose of work 
in reading and literature. 

In the primary grades the reading-lesson, related to 
nature^gtudy, is much like the individual language ex- 


pression already considered, but is, in general. sate 
chi abou 
reprodluetion. What the children see they is pi P 
and their statements are written on the blac ds by 
а her for à reading-lesson. Frequently copies 
S NE cating process, for the use of 
are mi de, 


E upil. 
[am reading-lessons serve a threefold purpose: they 
s Ў 


help t? fix the important ideas gained by observation ; 
they give the pupils praetice in expressing ideas and in 
à * 


by some dupli 
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gaining ideas by means of language ; and they-serve as 
models for the children, or ideals toward which they 
may aim, in their individual written work. Hence such 
reading-lessons should. contain and emphasize the im- 
portant ideas or facts, should show the best work of 
the best members of the class, and should be models in 
both content and form. 

Not infrequently such blackboard reading-lessons are 
entirely the work of the teacher, and not gained from 
the children. Then they lose much of their value, be- 
cause they are not the expression of the ideas of the 
pupils. On the other hand, the lessons may be 
from the children, but the matter may be 
selected and expressed 
that the lessons are an 
tent or form. 

` Care must be taken that the children do not, in their 
individual written work, merely copy or repeat what 
they have had in their reading-lesson ; otherwise the 
reading-lesson may be a detriment to the individual ex- 
pressive work. The reading-les 


son should, if possible, 
as after the individual work, rather than precede 
10. 


gained 
so poorly 
, and so lacking in sequence, 


ything but models in either con- 


In the first grade the blackboard re 
first step in training the children in w 

“Blackboard Stories," based on wha 
seen in their nature w 
careful questioning 


ading-lesson{ js the 
Titten expression. 
t the childre, haye 
Ork, gained from the children by 
and written unon the blackboard 
by the teacher, are very helpful even before. 5^ little 


folks can read or write a word. They г” ion the 


y 
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e of writing, and the fact that 
they ean help “ write stories ;U they give them practice 
"dn expressing their ideas clearly, and can be made help- 
ful in training the children to relate successive thoughts 
and statements, to keep а sequence 
lustrations of such * blackboard stories " are given in 
the work outlined for the first grade in Part ДП. ТАД 
first the pupils can merely copy what they see on the 
blackboard. The character of the blackboard reading- 


lessons and the method pursued in these early steps 
ive much to do with the char- 


e work of the pupils. 
be in accord with the prin- 


children the use and valu 


in their work. I- 


in language expression ha 
acter of the later expressiv 

Such reading-lessons must 
ciples laid down in Chapters Vil and VIII. The matter 
must be based on sense-perception and ðn appercep- 
tion, on what the children have seen and already know, 
and must interest the children. The lessons must call 
into play the imagination, not be confined to mere faets 
of sense. Each reading-lesson should have a sequence, 
a line of thought. Each should be a unit in itself, and 
at the same time, part of a larger unit, including a series 


of lessons. 
What has been said in the preceding chapter about 


language expression, and about the essentials in all ex- 
pression, applies ’to the primary reading-lesson as well 
as to the work of the individual pupils. 

А reading-lesson in the form of a story or narrative, 
or one in which what has been studied is personified, is 
better, in most cases, than a lesson which is „purely 


descriptive. 
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In the reading-lessons emphasis should be placed on 
life and action and processes, on function and cause, 
rather than on mere form and structure. The latter 

ean be best expressed by means of drawings or pictures 
in connection with, or as part of, the lessons. 

Many of these features of а good primary reading- 
lesson are illustrated in Miss Bass's admirable reader, 


* Plant Life," as in the following lesson from that 
reader, — 


А DANDELION. 


Do yon see me? 

I am a yellow flower, 

My name is Dandelion. 

Do you think I am pretty? 

"You need not go far to find me. 

I come near you. 

You ean see me on your way to school, 
Ilove little boys and girls. 

They love me too. 

They are glad to see me. 

I am bright like a star. 

But I shine in the daytime. я 
You may call me а day-star, 

I go to sleep at right. 

I have a sho-t stem. 

І am not very tall, 

Some day I.shall not look as I do now. 
You will hardly know me then. 


The reading-lessons, growing out of the work of the 


class, cannot be markedly individual. They embody 


the best thoughts of the class, arranged, with the help 
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of the teacher, in the best form, and often supplemented 

by thoughts gained from literature. "The lessons should, 
“however, be rigidly truthful or accurate, and should be 
models of clearness and order. 

While the teacher should gain the lessons mainly 
n, by her questions and sugges- 
acter of the lessons, and can 
work of the in- 


from the pupils, she c 
tions, determine the char 
thus influence much of the expressive 


dividual pupils. 

If the reading-lessons g 
based on their observations ; 
and orderly; if the children see 
the teacher accepts only the statements which tell in 
the clearest way what each child knows to be true; if 
they perceive that the teacher puts the stafements in a 
certain order, and gradually understand the reason for 

apt, in subsequent ex- 


that order, the children will be 
to follow their teacher's 


ained from the children are 
if they are truthful, clear, 
that in these lessons 


pressive work of their own, 
example. ч 
If, on the o 


lessons any statement t 
based on observation or a mere guess, whether true or 


half true (the worst kind of a falsehood), whether clear 
or hazy, and writes these sentences on the blackboard 
just as the children happen to give them, without 
sequence or order, the lesson is not merely of little 
value as a reading-lesson, but is positively harmful to 
the children; it becomes a means of drilling them in 
telling in the wrong way what they have seen, а means 
of establishing bad habits of expression. 


ther hand, the teacher accepts for these 
he children may make, whether 
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The most common or general defect in the primary 
reading-lessons is lack of sequence or continuity of 
thought. Thinking is relating ideas, and it is only by 
relating ideas that children ean learn to think. The 
successive ideas must be related, if they are to be fixed 
in the mind. It is comparatively easy to understand 
and remember ideas arranged in order, each related to 
the one preceding it and to the one following it. It is 
difficult to follow, and almost impossible to remember, 
а series of statements thrown together without sequence 
or order. , 

Arrange and keep the statements in logical order. 
If a pupil tells something not related to the previous 
Statement, put it aside until a place can be found for it. 
With older primary pupils i& may sometimes be wise to 
have the children tell all they can, without questions or 
any special attention to order, write these Statements 
on the board, and, when the pupils have told all they 

. can, arrange (with them, not for them) the statements 
in order or sequence, getting the children to fill in the 
gaps. This will give them practice in arranging or 
grouping ideas. 

It is sometimes helpful to hay 


е the pupils criticise 
the statements as to exactness ап 


d clearness. Do they 


tell the truth, the whole truth (as far as they have 


seen it), and nothing but the truth? Are they as clear 
as they can be made? 

So far as the reading-lesson is to train the children to 
express ideas and to fix the more important ideas which 
they have, we must get the statements from the chil- 
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dren. But we must not stop here. A fountain cannot 
rise higher than its source. If we limit the children in 
their reading-lesson to their own ideas we narrow their 
horizon. 

'The teacher should introduce facts and thoughts 
which have not come from the children, аб which 
rally related to what they have 
seen and told. This is an opportunity to broaden the 
knowledge of the children by leading them from what 
r little world to what they must be 
orld, and to give them the best 
from the poets and others 
d clouds which the boys 


grow out of or are natu 


they can see in thei 
told about the great w 
and most beautiful thoughts 
about the birds and plants an 
and girls have been observing. 

Ти the reading-lesson about the hairy seéds of the dan- 
delion or milkweed or thistle, the teacher can introduce 
something concerning the cotton-seeds with their hairy 
wings, and concerning the use man makes of the cotton 
hairs or fibres. In the lessons telling what the children 
have seen about the habits and nests and eggs of the 
bluebird, it may be well to add some of the habits 
which the sharper eyes of Thoreau or Burroughs have 
discovered. But care should be taken so to word this 
new matter that the children may be taught the impor- 
tance and necessity of sharply distinguishing, in all 
their work, between that which they have gained for 
themselves and that which they have merely appro- 


priated from others. 
Very frequently we should introduce into these pri- 


mary reading-lessons gems from the poets. But they 
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should be gems, not mere 
Nery best literature 
children, 


rhymes or doggerel. The 
is not too good for 
ul to begin the lesson 


Containing some } 
ау give tone to the w 


the primary 
with a line 


| 
eantiful thought | 
hole lesson, 


апа thoughts | 
etr study of air and 
from “The Child’s 


“The wonderfu) 
And the wonde 


ry thought is almost 
spirit and direstion to the whole lesson. | 


A lesson on any flower may begin wit 
Henry Ward Beecher: « Flowers are th 


God ever made and forgot to put aso 
the ЛШ? ШО! grains, as the 
wheat ord Bll, will mean mu 
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It must be remembered that we are considering pri- 
mary reading only so far as it is correlated with and 
based upon nature study. Part of the reading should 
be correlated with the other centre of education, man 
Study ; should be based on story-work, on what the chil- 
dren know of their home-life and the home relations, 
and on what they are told of ihe homes and lives of 
other children and other people. It is believed that 
nature study should be given more prominence than 
man study in work in the primary grades, because it 
appeals more directly to the children's senses, — the 
avenues through which little folks must gain their 
ideas, — and because nature study involves more self- 


activity than story-work. М 


In the upper primary grades, and in grales above 
he reading-lessons cannot be based šo directly 
| the pupils observe, and the purpose of the 
lesson. becomes, more and more, to gain infor- 
hd thoughts and inspiration, rather than to 
Àthe best form what has been gained by the 
rough their senses. Close correlation of the 
nature study or man study becomes more 
less important. 

nes {һе time for supplementary reading as 
from what may be called expressive read- 
supplementary reading may be divided, in a 
7, into two classes, — that which is mainly 
broaden the knowledge, what may be 
reading for information; and that which 
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should be gems, not mere rhymes or doggerel. Ше 
very best literature is not too good for the uon 
children. It is helpful to begin the lesson with a oP 
or couplet or verse containing some beautiful thought 
which may give tone to the whole lesson. 

T A lesson gathering up some of the facts and thoughts 
the children have gained from their study of air and 
winds may begin with the verse from “The Child's 
World”: — 

“The wonderful air is over me. 
And the wonderful wind is sh 


aking the tree; 
lt walks on the w; 


ater and. whirls the mills, 
And talks to itself on the top of the hills.” 


Such an introductory thought is 
spirit and direstion to the whole 
A lesson on any flow 
Henry Ward Beecher; 
God ever made and for 
the children read abo: 
wheat or oats in the 


almost certain to give 
lesson. 

er may begin with the words of 
* Flowers are the Sweetest things 
got to put a soul into." What 
16 grains, as they are studying 


fall, will mean much more if they 
can be given the thought of Lowell ; 


* Four months? sunshine bound in 
they are writing or reading 
about the leaf-miners and'] 
in the leave: 
Lowell: — 


he calls the grains 
sheaves.” When 
about the uses of leaves, or 
eaf-rollers 


‚ Whose homes are 
5, how much may 


be added lay quoting from 


" And there's never a leaf nor bl 
То be some happy creature? 


Many illustrations of primary reading lessons based on 
nature study are given in Part II. 


ade too mean 
8 palace,” 
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Tt must be remembered that we are considering pri- 
as it is correlated with and 
based upon nature study. Part of the reading should 
be correlated with the other centre of education, man 
study; should be based on story-work, on what the chil- 
dren know of their home-life and the home relations, 
and on what they are told of the homes and lives of 
other children and other people. It is believed that 
nature study should be given more prominence than 
man study in work in the primary grades, because it 
appeals more directly to the children’s senses, — the 
avenues through which little folks must gain their 
ideas, — and because nature study involves more self- 


activity than story-work. 


mary reading only so far 


In the upper primary grades, and in grcdes above 
these, the reading-lessons cannot be based So directly 
on what the pupils observe, and the purpose of the 
reading-lesson becomes, more and more, to gain infor- 
mation and thoughts and inspiration, rather than to 
express in the best form what has been gained by the 
children through their senses. Close correlation of the 
reading with nature study or man study becomes more 
difficult and less important. 

Now comes the time for supplementary reading as 
distinguished from what may be called, expressive read- 
ing. ‘This supplementary reading may be divided, in à 
general way, into. two classes, — that which is mainly 
intended to broaden the knowledge, what may be 
designated as reading for information ; and that which 
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uplifts the pupils, gives them a higher as well as a 
broader outlook, develops their higher nature, what we 
шау call reading for inspiration. These two classes, 
however, shade into one another. 

Both of these are important; both are essential ; 
neither should exclude the other. 

The reading for information is distinctively practi- 
cal; it prepares for practical life. ` At the same time it 
may prepare for the reading for inspiration ; the broader 
the knowledge we have of nature and man, the better 
are we prepared to appreciate and make our own the 
great thoughts whieh nature and man have inspired. 

To this class of reading belong the information 
readers, the geographical readers, most. nature readers, 
and most juvenile books which treat of travel and nat- 
ural seier:e. From all of these the pupils may get 
more ог isss broadening and uplifting, but their main 
value is as sources of information and means of broader 
acquaintance with man and nature. ^ 

One characteristic of most such books is that they 
are often or usually “adapted” to the children, & writ- 
ten down" to the supposed capacity of the boys and 
girls who are to read them, Comparatively little 
mental effort is required to understand them. Their 
content can usually be gained by one or two or three 
readings. 

Nature study prepares for such reading by leading 
the pupils to gain, by the use of thejr senses and their 
mind, the foundation ideas on which these new and 
broader ideas must be built. It is only by the careful 
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observation and study of the plants and animals and 
minerals and rocks about their own homes that chil- 
dren ean be prepared for the clearest understanding of 
what they read about the rocks and life of other regions. 
Only after they have studied elementary mechanies and 
some of the first principles of electricity and magnet- 
ism, and have investigated the working of such simple 
machines as they have about their homes and school, 
can they intelligently read about the machinery and 
processes used in manufacturing. 

In the second class of supplementary school reading, 
what has been designated as reading for inspiration, as 
distinguished from reading for information, are in- 
cluded the literature Or classies of our language, Or, 
more specifically, those portions of our literature which 
are so related to the work the pupils have done, and to 
the ideas they have gained, that the children can appre- 
ciate, and to some extent comprehend, their thought or 


content. 
Tf it is true, as has been stated in Chapters IV and 
ly and of all edu- 


V, that the great aim of nature stuc 
cation is to cultivate the higher nature of the child, 
æsthetic, ethical, and spiritual, and bring the child into 
sympathetic right relations with all his environment, 
nature, man, aid God, then this second class of read- 
ing is much more important, edueationally, than the 


first. 

Much of the best lite 
ture, and can be best appreciate 
pathetic students of nature. L 


rature has been inspired by na- 
d by those who are sym- 
ongfellow has said, — 
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“Art is the child of Nature ; yes, 
Her darling child, in whom we trace 
The features of the mother's face, 
Her aspect and her attitude, 

All her majestic loveliness 
Chastened айай softened and subdued 
Into a more attractive grace, 

And with a human sense imbued : 
He is the greatest artist, then, 
Whether of pencil: or of pen, 

Who follows Nature.” 


If we keep constantly in miná the purpose of the 
literature used in connection with nature study, this 
will greatly influence or largely determine the selection 
of literature and the manner of reading or studying it. 
"This purpose is, to give a larger content to ideas which 
the children have, to clarify their vision and extend 
“their horizon, to help them see new beauties, think 
greater thoughts, have higher aspirations. 
= Teachers who realize the true purpose of literature 
will have little use for much or most of the so-called 
poetry with which our educational papers are often 
filled. Some of this may be useful. 
thoughts stated in rhyme, and w 
“jingle,” are often more readily 
memory. Most boys and girls remember much better 
the number of days in each month after they have 
*]earned by heart" the doggerel, — $ 


Facts and 
ith some rhythm or 
impressed on the 


“ Thirty days have Septeniber, 
April, June, and November; 
All the rest have thirty-one 


————————— 


Se 7 
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Except February alone, 
Which hath four and twenty-four, 
And every fourth year one day more." 


But teachers must not delude themselves and cheat 
their pupils with the idea that everything which is in 
rhyme is poetry, and therefore literature. 

Mere rhyme we comprehend after one, or at most two 
or three, readings; we soon get from it about all the 
thought or content there is in it. The best literature, 
such а gem as Lowell's “ Vision of Sir Launfal,” we can 


` read and reread, again and again, scores of times per- 


haps, and see new beauties and get new inspiration 
each time. This is perhaps the simplest test of real 
literature. If what we read awakens little thought, 
and a second and third and fourth careful, thoughtful 
rereading gives us little that is new, it is not literature, 
or, perhaps, it is so much beyond our comprehension 
that it is not the literature for us. 

We can be sure of reading real literature to and with 
our pupils if we select from the writings of standard 
authors, those who by general consent have long been 
regarded as best worth reading. Any nature literature 
selected from such writers as Lowell, Emerson, Long- 
fellow, Whittier, Bryant, Lucy Larcom, Tennyson, 
Wordsworth, we may consider as worth reading, if 
it is not utterly beyond the children. That which 


is selected from writers who are unknown or little” 


known, may or may not be literature that is best worth 
reading. 
In selecting literature it is well to keep in mind the 


AA 
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old saying, “The greatest enemy of the best is the 
good." Much may be good, may be worth reading, 
but we have time in school for only the best ; only the 
best is good enough for ihe children, whether young or 
old. 

One reason for the use of so much mere rhyme and 
trash, instead of literature, is the feeling, So prevalent, 
that most real literature is beyond Ше comprehension 
of the pupils in our schools, and therefore of little value 
in school-work. Unless what is read is above the chil- 
dren, it has little value as a means of uplifting them. 
What children can readily comprehend with little ef- 
fort cannot be very broadening. 

Teachers who have attempted honestly and persis- 
tently to read or study real literature with their pupils, 
have learned that the children can be intensely inter- 
ested in much which they cannot fully comprehend, 
and can get from it much more than is at first thought 
possible. Unless children have been so trained that it 
seems a hardship to think, and useless to attempt to 
understand what is not clear at first, they will réad or 
listen intently to much which is somewhat beyond their 
comprehension. = 

A clear understanding of the aim or purpose of the 
reading of literature will largely determine the plan or 
method pursued. If the teacher wishes her pupils to 
get the thought, the inspiration, she will allow only 
those pupils to read it aloud who car best get and give 
the thought, or she will read it herself. When reading 
for information, it may be wise to have each one read 
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aloud. When reading for inspiration, it is utterly 
, wrong to permit a poor reader to mar a literary gem, 
and take from it most of its beauty. 

Inspiration, like breathing, is a gradual process. If 
the teacher wants her pupils to get the most from the 
literature read, she will bring it before them again and 
again, or keep it before them, give them repeated oppor- 
tunities to absorb it or breathe it in, just as she might 
study, not merely glance at, the 

If it is literature, they may 
e from a second reading than 
from the first. It is wise to come back to it, think 
about. it, discuss it again and again. The very best, 
never the mere rhymes, should be kept before the chil- 
dren, placed on the blackboard, copied in their written 
work, so that they will learn and remember it. 

'The aim, inspiration, will determine the way in 
whieh the literature is studied in and by the class. 
Many a literary gem has lost most of its beauty because 
too carefully analyzed, just as a flower loses its beauty 
when pulled to pieces. We may prepare the children 
for the understanding of a piece of literature by talk- 
ing over with them beforehand some of the facts or 
thoughts which may be most difficult. After such 
preparation the ’children should, in general, listen, ab- 
sorb, get the thought without interruption. 

We can scarcely overestimate the value in nature 
study of genuine literature, rightly selected, carefully 
read, and rightly studied. Literature, more probably 
than anything else, will aid in attaining the highest 


try to get them to 
painting of a great artist. 
and should get much mor 
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aim of nature study, the cultivation of the higher na- 
ture of the child, esthetic, ethical, Spiritual. On the 
other hand, nature study is the best foundation, or 
the only foundation, for а real appreciation of much of 
the best literature. 
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CHAPTER XIII. 


RELATION OF NATURE STUDY TO GEOGRAPHY AND 
ARITHMETIC. - 


THE word geography meaus à description of the 
earth, and the study of geography has been literally 
à study of a description of the surface of the earth. 
Most of the geography of the past, in American schools, 
has been entirely, or almost entirely, book-work, a mem- 
orizing of the natural and political divisions of the 
earth’s surface, and of the definitions of the forms of 
land and water, with much study, always from books, 


of cities, products and commerce and peoples. 
Real earth study, actual observation of that part of the 


earth in which our boys and girls and their teachers live, 
has been almost unknown. Only within a few years 
have the better teachers in American schools realized 
the importance of careful observational study of home 
geography, as the only basis for any clear understanding 
or thorough study of the larger physical environment. 

. More and more we realize, in geography as in ether 
studies, that sense-perception and observation must be 
the foundation or basis of school-work ; that only through 
the careful observation of what is about us, what ap- 
peals to our senses, can we lay the best foundation, on 
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which we can build by the process of apperception and 
with the aid of imagination. 

Not until the boys and girls have studied carefully 
the valley or the brook which they can see, can they 
gain any fair understanding, or form a fairly clear 
mental picture, of the larger valley about which they 
must read, — the valley of the Mohawk or Hudson or 
Missouri, Only from an investigation of the way in 
which the brook near their home is wearing its banks 
and carrying away sediment, and is thus making its 
valley, can they understand how similar but greater 
valleys have been formed or are being changed. Only 
by noting the character and distribution of the rocks 
and soil of their homes can they hope to understand 
in some measure the materials with which. other parts 
of the earth are covered, and on which the value of any 
region to man largely depends. 

This observational study of our immediate physical 
environment is not merely the best foundation for an 
understanding of our larger physical environment, what 
is included in physical geography, but it is ‘almost 
equally essential for an intelligent Study of political ge- 
ography. The character and rate of development and 
present condition of man in different parts of the earth 
have been greatly influenced or largeiy determined by 
physical environment. The phenomenal growth and 
the present condition of such cities as Chicago, Buffalo, 
and Duluth are due mainly to their location and to 

. other physical conditions. ; 

Geography must be more than a study of a descrip- 
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tion’ of the surface of the earth. It must be genuine 
| “earth study," actual “study of the physical environ- 
ment of man,” as it is rightly called in the Report of 
the Committee of Ten. 

In our work in geography we have much to learn 
from the schools of Germany, where they pursue the 
three clearly differentiated lines of geography work, — 
home geography (Heimath-kunde), folk study ( Volk- 


kunde), and earth study (Brd-kunde). Their field ex- 


cursions, sometimes occupying several days, and their 
could be intro- 


well-equipped geographical museums 
duced with great profit into our American schools. 
The physical geography of the past, like much of the 
science work, has been almost entirely a study of the 
mere form and structure of the earth as it is, of pres- 


ent physical conditions, with almost no consideration of 
the agencies and processes by which the earth came to 
be as it is, and by which it is being constantly changed. 

he earth as a dead planet, 


We have seemed to regard t 
vith its forms fixed and unchanging, 


like the moon, v 
with its valleys and hills and capes and bays ever the 
be more false. Every par- 


same. No conception can 
ticle of soil at our feet, every raindrop, tells of change, 
past, present, future. The brooks and waves, the rills 
and pools in the Street, tell of unceasing activity. Even 
the mineral world not merely is, but is becoming, is 
adapting itself. The seamed and jointed rock is ever- 
lasting only in name. 

A river is much more than “ 
ing through the land; » it is an always-working, never. 


a stream of water flow- 
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resting agency, a most effective tool of the Creator. 
A. valley is more than “low land between hills or moun- 
tains,” as the geography has defined it; it is a story of 
action and change and adaptation. 

Dr. Archibald Geikie has said, “The Life of the 
Earth is the central thought which runs through all 
that branch of science termed physical geography." 

In geography, as in all nature study, we and our 
pupils must not merely observe physical features, but we 
must observe processes and changes, investigate life as 
wellas structure. The greater educational value of the 
study of life and action, as compared with the study of 
mere form or structure, has been sufficiently emphasized 
in preceding chapters. 

We see that nature study and geography are very 
closely related. During the earlier years of the child's 
life they are identical; nature study is geography, phys- 
ical geography, and the best preparation for political 
geography. As the child grows older, and the human 
slement enters more largely into his life and school- 
work, both nature study and history become most help- 
ful ju his geography work: history showing what man 
has done on the earth; nature study showing the forces 
and materials with which he has worked; geography 
recording the results of the work of шап and of the ac- 
tion of material forces on the surface of the earth. 


Now comes the practical question, * How can nature 
study be made most helpful in geography ; or, how can 
the two be most effectively correlated?” 


| 
| 
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Friends of nature study must remember that the so- 
lution of the question is as important for nature study 
' as for geography. As has already been stated, the value 
of nature study will be largely judged by its effects on 
* the essentials,” reading, writing, arithmetic, and geog- 
raphy. 
In considering the work in nature study as a prepara- 
the need of a definite 


tion for and aid in geography, 
becomes most evident. 


plan of work or course of study 
The value of nature study to geography depends largely 
on the material selected for study. Hence the discus- 
sion in the following pages is largely limited to the 


* selection of material. 


It seems wise to consider the relation of nature study 
to geography first in the lower grades, where itis a prep- 
aration for and introduction to geography, and later in 
the upper grades. 

What work in nature study in the earlier school- 
years will be most helpful in geography ? 

The child's physical environment includes : — 

First. The earth as & member of the solar system 


and of the material universe. 
Second. The earth itself an 


land, water, air.* 

. Third. The life of the earth, 
Of физ earth as a member of the solar system, or in 

its relations to sun and moon and planets and stars, the 


child in the first three or four years of his school life can 
It seems utterly useless 


get no intelligent conception. 


d its three envelopes, — 


— plants, animals, man. 
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for the teacher to attempt to teach the young child any- 
thing about the real relations of the earth and the heav- 
enly bodies. To attempt to begin work in geography 
with little children, with a study of the earth as a planet, 
or with a discussion of ihe nebular hypothesis, is as ab- 
surd as it is to begin the study of plants in the elemen- 
tary schools with the plant cell. Both are utterly beyond 
the grasp of little children. While such a beginning may 
be logical for the adult, it is illogical and unpsychologi- 
cal from the standpoint of the child. 

But even in the primary grades foundations may be 
laid for some comprehension in later years of the rela- 


tions of the earth to the other heavenly bodies. The - 


children may learn to appreciate a little the beauty of 
the starry vaalt, and to recognize and name the more 
prominent planets, Venus, Mars, and Jupiter, and a few 
constellations and stars, and may read some of the 
myths connected with the heavens. They ean observe, 
and perhaps record, the changes in the position of the 
sun, and in the position and appearance of the moon. 
After giving some attention to the heavens, during three 
or four years, they may begin very cautiously to study 
a little about the real relation of the earth to the sun 
and moon, and later to planets and stars. They can ob- 
serve and record from day to day the character of the 
weather, and the direction and force of the wind. 

The study of the earth itself is most closely correlated 
with geography, as commonly pursued. The earth, the 
living, changing earth, may be considered under three 


heads :— 
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First. Earth forces, those agencies which are chan- 
ging the earth and fitting it for the habitation of man. 
Second. Earth materials, the matter on which these 
agencies or forces are acting. 

Third. Earth forms, the effect of the action of the 
agencies or forces on the materials. 

If we emphasize in earlier years the life side of nature 
study or geography, we shall dwell in our preparatory 
work in geography in the primary grades on the agen- 
cies acting on the earth, and first on those most easily 
seen by the child. From the child's point of view the 
most important earth forces are water, air, and heat. 
Water and air are not really forces, but merely vehicles 
and through which gravitation, heat, and other 


but from the child's point of View they are 
g, with the aid of heat, 


upon 
forces act; 
most active agencies, producin 


most of the changes about him. 
It is best to begin with water, in the forms of vapor, 


fog, clouds, mist, dew, rain, frost, snow, 1ce, streams, 
and waves, and study its forms and work. The study 
of water prepares for the study of air (including winds) 


and both lead up to heat and its effects and influence 


on the earth. 5 . 
The order recommended is: during two or three win- 


ter months of the first school year, water; during the 
same period of the second year, air; during the winter 
of the third year, heat, including its sources and sim- 
plest effects; and, during the fourth year, heat, studied 
in a much broader way, preparing for the study of 
physics in succeeding grades. 
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In connection with this work, mainly indoors, some 
field study, during the spring or fall months, of the 
work of streams and waves in breaking down, carry- 
ing away, and depositing rocks and soil, and in form- 
ing gullies, valleys, hills, and other land forms, will be 
very helpful as a preparation for geography. 

Air and water are earth materials as well as earth 
forces. The study of other earth materials may be- 
gin during the second or third School-year, with those 
nearest the children, limestone, Sendstone, granite, soil, 
depending largely on local conditions. All of these 
Should be approached from the life side. 

Fossil-bearing or fossiliferous limestone is partieularly 
good for beginning mineral study. It is a history as 
well as a structure, a wonderfully interesting story 
which any child can read when properly directed, 

Sandstone or any other stratified rock, and granite or 
any other crystalline rock, are stories written in stone. 

The investigation of the formation and kinds of soil, 
approached in spring through the decaying leaves or 
the work of frost, is another gateway to the mineral 
world. 

From such a study of earth forces, or of the agencies 
which have changed and are changing and shaping the 
earth, and of the materials on which these forces act, 
the children can get the best preparation for a compre- 
hension of the forms of land and water. Then valleys 
and hills and bays-and points and islands will have a 
significance which mere e e or map-study or 
pictures or sand-table models can never give. 


—MÀ AR € —Q——À ———ÓÍ€— 
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Passing from what may be strictly called “earth 
study ” to the life of the earth, the plants and animals 
' do not appear to be so closely related to geography as 
is the mineral world. So far, however, as geography 
is the study of the earth as the abode of life, and partic- 
ularly of man, our child must study the inhabitants of 
the earth even more than the earth itself. 

Only as he observes the plants and animals about 
him ean he, by appereeption and imagination, fairly 
understand what he 7eads or learns in his geography 
about the life of other lands. " 

From the standpoint of geography, it is important 
that our children study in the earlier years that which 
will give them the clearest conception of plants and 
animals: — 

First. As organisms in close relation to the earth, to 
soil, water, air, sun, to other plants and animals, and to 


man. 


Second. As structures fitted for or adapted to their 


surroundings. 

Third. As types of other plants and animals, some 
of which tlie children can see, many of which they can 
only read about. 

Thus we will find best, as а preparation for geogra- 
phy, those plants and animals whose life, habits, and ad- 
aptation to environment are most easily observed, and 
whose life, structure, and plan are most typical. 

Such study of eur physical environment — we can 
call it nature study or geography, as we choose — can 
be carried on anywhere in any school. The conditions 
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for such work are most unfavorable, in some respects, 
in the schools of great cities. In other schools, the 
teacher is limited only by her own lack of interest, 
energy, knowledge, or time. 

The work outlined above prepares for but one side of 
geography, — physical geography. Keeping in view the 
other centre of school-work, man study, the children 
in the primary grades must also study a little about 
man, beginning with their own home, and continuing 
with the help of such books as Miss Andrews! * Seven 
Little Sisters” and * Each and All.” 


In the upper grades the work in nature study and 
geography must diverge much more. How can the 
work in science in these grades be made most helpful 
in geography ? 

Here we can give more attention to the systematic 
observation and record of the relations of the earth to 
other heavenly bodies. We can observe the northward 
or southward movements of the sun from week to week; 
the changes in the position and appearance of the moon, 
and its movements among the stars; the daily or nightly 
movements of stars or constellations, such as the mo- 
tion of the Great Dipper about the pole star; the move- 
ments of the planets, Jupiter, Mars, and Venus, among 
the stars and with reference to the sun. Then what 
the pupils learn in geography about the relations of the 
earth, sun, moon, planets, and stars will mean some- 
thing. 

It seems wise to study much more carefully the com- 


ee 
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mon earth materials, the most abundant rocks, — sand- 
stones, shales, limestones, granites, — and to investigate 
to some extent their formation. From the common 
earth-forming rocks and minerals we can gradually pass 
to those of great economic importance, such as coal and 
iron ore, and thus aid in the study of economic geog- 
raphy. 

In connection with the work in geography or nature 
study the children should give some attention to the 
changes in the aérial envelope of the earth. In the 
pful to have the pupils, in- 


upper grades it is most hel 
keep, on blackboard or on 


dividually or collectively, 
blanks, a record of the temperature, height of barom- 
dew, direction and force of 


eter, presence of frost or 
Sn connection 


wind, cloudiness and rain or snowfall. 
with this there may be some study of the daily weather 
maps, which can be obtained free by any school from 
the nearest station of the Weather Bureau, or from, the 
office at Washington. 

In the upper grades the work mus 
and more closely and directly to man. As political 
geography, or the earth as the abode of man, becomes 
more important, we shall find most helpful in geography 
a knowledge of those forces by which man has subdued 
the earth, of tltose minerals which he has found most 
useful, of the plants and animals which most aid in 
man's development, and of the uses man has made of 
forces, minerals, plants, and animals. 

Hence the study of physics and chemistry, and the 
intensive study of such minerals as coal and iron, be- 


t be related more 
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come more important in the upper grades. So also the 
economie aspects of plants and animals should be em- 
phasized. In agricultural communities it may be wise 
to give considerable attention to soils and to agricul- 
ture.as а basis for a broader study of related topies in 
geography. In manufacturing communities much at- 
tention can be given to such topics as silkworms and 
the manufacture of silk, or to cotton or flax and the 
manufacture of cotton and linen. 

While nature study in the upper grades can thus be 
made helpful in geography, it must be much more than 
a mere preparation and foundation and ally for geog- 
raphy. Geography is pre-eminently practical in its 
aims. Nature study should be practical, and should be 
much more. Та our attempt to correlate the two stud- 
ies we must not overlook the higher aims of nature 
study. 


The relation between nature study and arithmetic is 
not nearly so intimate as that between nature study and 
the other work of the elementary school, and ít does 
not seem wise to attempt to correlate them closely. 

Arithmetic has to do with the magnitude and number 
of things; the space or size relations and the number 
relations. In the study of plants antl animals these 
are of relatively. little importance as compared with 
the functional relations and form relations. The exact 
size of a tree or other plant, or the number of its 
branches, leaves, or flowers, is of little importance in 
investigating its life or structure. Much more essen- 
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tial is an understanding of function and form and 
plan. 

The number of parts, or the numerical plan, as the 
number of limbs in animals, or the occurrence of parts 
of plants in twos or threes or fives, is often important; 
but these number relations are so simple that they can 
scarcely be said to involve any work in arithmetic. 

Quantitative physies and chemistry require much use 
of arithmetie, but the work in elementary schools must 
be largely qualitative,-and hence makes comparatively 
little use of the space or number relations. 

Elementary science or nature study will gain little 
from an attempt to force correlation between it and 


arithmetic. It may lose much. к] 

When we require tle children invariably to count 
the number of branches and leaves and buds and scales, 
to measure the length and breadth, and to calculate the 
area or volume, of what they are studying, to determine 
the proportion of branches which have developed, or. of 
buds or leaves which-have failed to mature, or ihe per- 
centage of legs which turn forward, and the percentage 
which turn backward, this may be excellent practice in 
arithmetic, but it is, not infrequently, a positive hin- 
drance to the nature study. Such work attracts the at- 
tention of pupils*from jmportant features to minor and 
often accidental details, takes their thought from the 
real spirit of the work, and has little or no relation to 
the higher aims of nature study. The autumn foliage 
may be considered as an opportunity to set the children 


„at work determining the percentage of leaves which 
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turn red, the pereentage which turn yellow, the propor- 
tion which fall or remain on the trees, the ratio between 
the weight of leaves and the weight of loam or of ash 
they will form. But we cannot strongly emphasize this 
kind of work without sacrificing higher work, 


or losing 
sight of higher ainis. 


When we reduce nature to ratio 
and proportion, we have made nature study of little 
value. 


The arithmetic, as well as the nature study, will suf- 


fer from too close correlation between the 
rience has shown that when this is attem 
not, usually, adequate provision for 
ough, systematic drill so essential in 

Some correlation between nature study and arithme- 
tie is helpful, particularly in primary grades. Nature 
study furnishes the material for the concrete work 
which is so necessary. All kinds of problems can be 


grouped about the seeds and buds and fruits and grains, 
the birds and other animals, 


the rocks and snow and 
water, the levers and pulleys 


and thermometers. 
While arithmetic and nature study cannot be closely 


correlated directly, indirectly they may greatly aid each 
other. The special object, educationally, of arithmetic 
-is to develop exactness in thinking and reasoning. One 
object of science work is ‘to make püpils exact in ob- 
servation, expression, and thought. The more we em- 
phasize in our nature study exactness in the study of 
essentials, — exact seeing, truthful-telling, careful gen- 
eralizing and thinking, — the more closely 
study and arithmetic co-operate, rather th, 


two. Expe- 
pted there is 
the definite, thor- 
arithmetic. 


will nature 
an correlate, 
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in developing careful, accurate, truthful, upright men 

and women. 

In this moral development, or training in habits of 
exactness and truthfulness, science work may be much 
more effective than arithmetic’or mathematics. Scien- 
tific methods of observation and reasoning, involving 
exact observation of facts and conditions, careful com- 
parison of these and discrimination between important 
and unimportant features, and cautious conclusions or 
generalizations based on them, have much wider appli- 
cation im life than has mathematical reasoning. The 
reasoning of life is largely inductive, not to any great 
extent deductive, as is most work in arithmetic. 


о 
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CHAFTER XIV. 
THE SELECTION AND SEQUENCE OF MATERIAL. 
The Formulation of а Course of Nature Study. 


Waar shall the children study? 
The world is so great! 
all? 

Shall the teacher take anything that happens to be 


convenient, — to-day a butterfly, to-morrow the clouds, 
the next day the daisy or the rain or a seed? Some 
‘teachers seem to assume that this is the way to study 
nature. But they discover that the children gain but 
little from work without definite aim, plan, or sequence. 
Such work may interest the children, but leaves in 
their minds little but а jumble of ideas, without order 
or coherence. 

But what shall we select for study ? 
ciples shall we be guided in the selection 

This must be determined: — 

First. By the aim of the work. 

Second. By the nature and development of the chil- 
dren. А 

Third. By the prevailing conditions, such as sea- 
son, preparation of teacher, character and amount of 


Nature is so vast! 
What shall we select from it 


By what prin- 
of material ? 


in their pupils an i 
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similar work previously done by the children, and loca- 
tion and environment of school. 


As has already been said the general aim of all the 
work, and the special aim of ’each lesson, will largely 
determine the character of the work done. It will also 
greatly influence the selection of material. 

Assuming that the teacher is striving to develop the 
higher nature of the children, and to bring them into the 
best relations with their surroundings, what should she 
study with them in beginning the work in nature study ? 

We have agreed (see Chapter IV) that the first aim, 
the first essential in nature study or any other work, 
is interest. We can find no safer guide than to study 
the interest of teacher, of child, of parent: 
in nature study, it will be found 
elect some line of work in which 
most interested, and with which 
they are most familiar. If any teacher is particularly 
interested in birds, she will be most successful in bird 
study with her pupils. If teachers are fond of flowers, 
they will be more apt to awaken in the minds of their 
pupils a similar fondness. If they have a pet cat or 
abbit, that will make an excellent begin- 


squirrel or та 
ning for their work in nature study. They will arouse 


In beginning work 
best for teachers to 5 
they themselves are 


nterest in that in which they are in- 
terested. This interest, once awakened, will broaden 
until it includes, other parts or phases of nature, and 
the interest and enthusiasm of the children will react 
on the teacher and broaden her interest. 
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“On the other hand, if teachers are compelled to take 
up, in the earlier work in nature study, material toward 
which they may have a decided aversion or antipathy, 
such as earthworms and spiders, this feeling is likely 
to be shared by the children, and will tend to make 
all the work in nature Study distasteful. 

"Teachers who are beginning this work will find it 
wise to study and be largely guided by the interest of 
the children. If some child has a pet squirrel in which 
he and his playmates are interested, have him bring it 
to school, and let the children watch it for a few days, 
studying its habits, the use of its different parts, and 
the way in which they are fitted for the work they have 
todo. ‘Their interest in the squirrel thus aroused, the 
teacher and children can read about its home in the 
woods, and study some of its relatives, — the other 
gnawing animals. "Thus the Squirrel may be the start- 
ing-point for a series of lessons on animals. Do the 
children come with a story of the robin’s nest with its 
little blue eggs which they have discovered ? 
be a good starting-point for the spring bird study. 
The wise, tactful teacher can, of course, stimulate and 
guide this interest by apparently following the children 
when she is really leading them. 

In the earlier work in nature study'the writer has 
always found the interest of the children to be the best 
guide in the selection of material. If it was found 
unusually difficult to interest the pupils in the material 
selected, then, in general, that was not the best material 
for those pupils. If they were unusually alert arid 


That may 
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enthusiastic, then it was well to take ad~antage of their 
interest and study thoroughly. As the children studied 
nature more, their interest broadened, until they could 
be interested in almost anything. 

It is wise to consider in the selection of material, 
particularly in beginning work in nature study, the in- 
terests and ideas of the parents. Nature study is, un- 
fortunately, new in most schools, and, like all new 
things, will meet with much opposition and eriticism. 
A wise teacher can very often disarm the critics by 
a proper selection of material for study. In the manu- 
facturing town, comparatively few parents will object 
to having their children study about machinery or 
iron, or about the cotton from which they make their 
cloth. Ina coal-mining region, the study in the school 
of coal and its formation and mining and transporta- 
tion, may be weleomed by the stanchest believer in the 
three R’s. In the country, the study of corn or wheat 
or oats, of fruit-trees, ог of plant food and soil, or of 
insects, may not be regarded as a very dangerous in- 
novation: "The machinist would be much more apt to 
object to having his children “ waste their time” on 
flowers and bugs and stones The farmer could not 
see the sense in spending time in-school on electricity 
and maehinery,"the value of which he could not see. 

. Later, when the children and parents have been 
interested, and the parents have learned that nature 
study helps in other work of the school, and develops 
and awakens their children, the teacher can select 
her material and plan her work with less reference to 
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loeal eonditions, and less allowance for parental criti- 
cisms. 


The aim in nature study most closely related to in- 
terest is the cultivation of sympathy with or love for 
nature, and of sympathetic relations between the child 
and his environment. Interest and sympathy are steps 
in the development of the child’s higher nature, «esthetic, 
ethical, spiritual, and are essential for the best adapta- 


tion of the child to his environment, — the highest aim | 


of nature study. 


Keeping in view these aims, we will select material 
which appeals to our pupils’ sympathies and to their 
higher nature. Here we see the reason for emphasiz- 
ing the study of life, of living plants and animals. Can 
We or our pupils sympathize (“feel with ”) with a stone 
ог a force? Can we sympathize with a mere form or 
structure or with a dead animal? The study of min- 
erals, and of physies and chemistry, the study of matter 
and force, while most essential as a basis for geography 
and a preparation for practical life, does not have as 
high an educational content for children, does not ap- 
peal as strongly to the child’s higher nature, as does the 
study of life. 

Seeds germinating, buds developing, 
ing, or forming seed or fruit, are much 
than dead seeds, undeveloped buds, 
tion is not shown. Other things being equal, those 
plants are best for study which, like the common mal- 
low or dandelion or mustard or evening primrose, 


“flowers unfold- 
better for study 
flowers whose func- 


show 


a4 
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at the same time all stages in the formation of leaves, 
flowers, and fruit. In these the child has before him, 
in a form most easily understood, the whole story of 
the development and work or function of each part of 
the plant. The plants possess this advantage over the 
animals, that all stages сап be more readily studied at 


the same time. 
In the animal study that material is best which can 


be most readily studied alive by the children, —the 
snails, fish, crayfish,^ and other aquatic animals, and 
the turtle, canary, and cat, which can most easily be 
kept alive in the schoolroom, the insects, birds, and 
domesti¢ animals whose life and habits can be observed 
by the children out-of-doors. Animals such as starfish, 
corals, shélls, and sponges, which cannot be seen alive, 
and are valuable chiefly as types, are not so good for 
study, particularly in the early work. 

Those minerals and rocks are best which tell a story. 
The fossils in the limestone, the crystals, the ripple 
all lead to a “how” and “ why ” 
which the children, properly directed, can work out 
for themselves, in which they will be greatly interested, 
by which they will be developed or educated. So, too, 
the minerals most useful to man, such as graphite or 
iron ore or coal or mica or asbestos, are excellent for 


study, They, too, have a “ why.” 


marks or mud cracks, 


The third aim-of nature study, as summed up in 
Chapter IV, is the development of the power of seeing. 
thinking, and telling, and the formation of right haus: 


302 NATURE STUDY. 


Power is capacity for action, and is only attained by 
action. Appreciation of the beautiful тау be absorbed 
almost unconsciously, certainly without conscious effort, 
from surroundings. The development of the ethical 
and spiritual sense depends to a considerable extent on 
the environment. Appreciation of beauty, wsthetic, 
ethical, spiritual, may be imparted by the parent or 
teacher. But the development of intellectual power 
depends entirely on the individual. The parent or 
teacher can make the conditions “favorable, but can do 
no more. The child cannot absorb power. He can 
only get it by action, by doing for himself. 

Keeping before us this àim of nature study, we see 
the importance of individual work as distinguished from 
class work, and the necessity of selecting, when pos- 
Sible, material which сап be placed in the hands of 
every pupil, which every child can study as an individ- 
ual. Other things being equal, that material is best 
which is of such a nature, or is so abundant, that each 
pupil ean study it independently; and those experiments 
are best which can be performed by each pupil indi- 
vidually. Specimens studied by the whole class to- 
gether, or experiments performed before a class or by a 
few members of a class, are of less value in developing 
the individual. Such work is often necessary, but must 
be supplemented by work by the individual pupil. 

For such individual work, requiring material in the 
hands of every pupil, plants and minerals are good. 
Plant material for each pupil can usually be easily ob- 
tained when needed, and minerals can be preserved and 
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used for years. Animals cannot be so readily obtained 
or kept in the schoolroom in numbers sufficient for in- 
‘dividual study, and few schools have facilities for much 
individual work in physies and chemistry. 

The study of plants and animals is of special value 
for the development of the powers of observation, de- 
scription, comparison, diserimination, and classification. 
As often pursued in higher institutions, the study of 
botany and zoélogy does little more than this. ‘ 

The study of physies and chemistry constantly calls 
into action the reasoning powers. It is an investigation 
of « why," of cause and effect. It not merely develops 
the power of reasoning, but requires fairly well-devel- 
oned reasoning powers. Hence all but the merest rudi- 
ments of physies and chemistry must be poStponed until 
the later years of the elementary school. 

Aside from the possibility of doing individual work, 
the development of power in the children is much more 
dependent on the method of study and the sequence of 
topics than on the selection of material. These have 


been discussed in Chapter VIII. 


We now come to the last and lowest aim of nature 
study, the acquisition of knowledge or facts, and to the 
influence of this aim in determining the selection of 
material for study. 

By the emphasis placed on that course of study 
which will best develop the higher nature of the child, 
we have already answered the question, “ What knowl- 
edge is of most worth? " But the selection of material 
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mins also be determined by utilitarian considerations. 
What knowledge will be most useful in other school- 


work? What knowledge will form the best founda- 


tion for later science work? What knowledge will be 
most useful in life? 

First. From -what material will the children gain 
the knowledge most helpful in other school-work ? 

The relation of nature study to other school-work is 

- discussed in Chapters VI, XI, XII, and XIII, and need 
only be treated briefly in this connection. 

We have already touched on the greater value of 
the life sciences as a preparation for literature and art. 
We will find a wealth of the best literature relating to 
plants and animals, particularly to plants, but compara- 
tively little "relating to minerals or physics; that is, to 
mere matter and force. There is much on Streams and 
clouds and rain and frost and crystals; but the poets 
almost invariably treat these, not as mere matter and 
force, but as endowed with purpose and thought and 
other attributes of life. Lucy Larcom’s «Rock and 
Rill” (given in footnote 1) well illustrates this. 


1 ROCK AND RILL. 


“Into the sunshine out of shade !” 
The rill has heard the call, 

And, babbling low, her answer made,— 
A laugh, 'twixt Slip and fall. 


Out from her cradle-roof of troes, 
Over the free, rough ground! 
The peaceful blue above she sees; 

The cheerful green around. 
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The study of plants and animals, admitting of greater 
freedom and individuality in observation than does the 


study of minerals and physies, offers greater scope for 


expressive work in langeage, drawing, painting, and 
moulding. Plant study particularly сап be correlated 
with any of the forms of expression. The gross struc- 
ture of plants is much simpler than that of animals, and 
san be more readily understood and described in lan- 
guage. ‘The forms and colors of plants are simpler 
than those of animals; and much more characteristic 


A pleasant world for running streams 
To steal unnoticed through, 
At play with all the sweet sky-gleams, 


And nothing else to do! " 
o 


A rock has stopped the silent rill, 
And taught her how to speak: 

He hinders her; she chides him still; 
He loves her lispings weak. 


And still he will not let her go: 
But she may chide and sing, 

And over him her freshness throw, 
Amid her murmuring. 


The harebell sees herself no more 
In waters clear gt play; 

Yet never she such azure wore, 
Till wept on by the spray. 


And pany а woodland violet 
Stays charmed upon the bank; 

Her thoughtful blue eye brimming wet, 
The rock-and rill to thank. 


The rill is blessing in her talk 
What half she held a wrong, — 
The happy trouble of the rock 


That makes her life a song. 
Lucy LARCOM. 
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than those of minerals. With plants, therefore, the 
problem of correlation is comparatively simple. The 


written descriptions of minerals and of experiments in 
physics are much more stereotyped, show less individu- 
ality, than the accounts of the environment, habits, life, 
and structure of plants and animals, On the other 
hand, the work in physics and chemistry may be much 


more exact, more quantitative, and correlate much bet- 
ter with arithmetic, 


The relation of nature study to geography was dis- 


This determines largely the 


в and physics during the first 
hool-work. 


аз quartz, feld- 

and a few rocks, such 
tone, and granite, most abun- 

| arth-making materials. The Study in the ear- 

lier years of Water, air, and heat as earth forces (the 

forees which are neay St to the little children, and whose 

effects they can m, i 

ful as a foundatio: 

ration for future 

these, such topics 


limes 


and the best prepa- 
In connection with 
1 Tock-disintegration, 
the work of rain З and waves, and the for. 
mation of valley ys and points, —that 
is, the effects of the above forces $n the materials, — 


ature study, and prepare for 


the best work in physical geography, 


SELECTION AND SEQUENCE OF MATERIAL. 807 


Later, the study of minerals and rocks of economic 
importance, such as graphite, gypsum, pyrite, sulphur, 
of coal and of the iron ores, will be an excellent 
preparation for economic or commercial geography. 
Hundreds of minerals valuablé to the collector and 
account of their rarity, are of no value 


mineralogist on 
for the very reason that 


in nature study in the schools, 


they are rare. 
The selection of material for plant and animal study 


in the earlier years is) largely determined by higher 
aims. During the later years of the course, utilitarian 
considerations must have more influence, and will lead 
to the choice of material of economie importance which 
will aid in the geography work: the grains, wheat, corn, 
rice, and their products; the fruits, apples, oranges, 
lemons; the cotton and flax plants, and the manufac- 
ture from them of cloth; the animals and animal prod- 
ucts of greatest economic importance and most commonly 
referred to in the work in commercial geography. 

In this way nature study will be an aid in physical 
and commercial geography. Man study, history, and 
related literature may be made equally helpful in po- 


litical geography. 


In considering the question, The study of what 
material will give the knowledge most helpful in sub- 
sequent science work? we will see the importance of 
selecting for study.material which is typical’ of large 
classes or groups, and phenomena which illustrate and 
prepare for an understanding of principles. 


э 


308 NATURE STUDY. , 

Other things being equal, the buttereup is much 
better as a type of the crowfoot fam 
plants than is the columbine; the ers 
than the “ touch-me-not” 
family. The grasshopper i 
than is the butterfly, 
ter than the grassho 
development. 


This idea of the importance of studying types leads 
to the selection of such materialas horsetails and ferns, 
rather difficult for study, and of corals, starfish, and 
Sponges, which must almost always be studied from 
dead specimens and pictures. But they are important, 


in work with older pupils, because they are types of 
i classe% of which the pupils should know some- 
thing. 


ily of flowering 
mesbill is better 
as а type of the geranium 
S better as a type of insects 
although the butterfly may, be bet- 
pper for the study of life history or 


The laws of se 
selection and а and the formu- 
lation of a со It is essential that the 
arranged that there is a 


d that eacl ic shall“ M 
sidered with reference to ac a topic shall ‘be соп 


— plants, animals, 
à nected whole built 
ork in all lines should be re- 
y helpful 


| t be undertak i 
dations have been laid for their st; 


idy by gaining the 
knowledge necessary for their comprehensivn, i 
Stone and fossil shells mean little until the children 


Luc ——á— — — 
———— 


how useful fallen leaves are in coverin; 
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have studied snails, and know something about the way 
in which snail and clam shells are formed. Crystals 
mean almost nothing until the process of crystallization 
has been investigated. The dissemination of seeds 
will mean much more after the’ children have studied 
their formation or relation to the plant. When they 
have discovered how much the plant — roots, stem, 
as done to make the seed, they will 
appreciate better the various wonderful provisions by 
the mother plant for insuring the dispersion of her seed 
babies. ‘The study of falling leaves in the autumn will 
mean much more if the children see during the winter 
g and keeping 
warm the buds and seeds, and the eggs and larve of 
animals, and discover in the spring how Javes enrich 
the soil by their decay, and how they feed other plants. 

It is essential also that the earlier work should give 
the children a clear idea of wholes or units to which 
the parts, studied later, are readily related. It is much 
better, for instance, for the child to begin with the 
germination of a plant from the seed, to watch the 
gradual appearanee and development of the parts, — 
root, stem, leaf, flower, — and discover the relation, 
functional and structural, of all parts to the whole and 
to one another, than to begin with the study of leaves 


leaves, flower — h 


‚ or flowers, all of which are parts, incomplete and sepa- 


rated from the whole to which they belong, and to 
which the child eannot or does not relate them. , 

]t is equally helpful to come back to wholes or units 
after the study of parts, and so to review and relate the 
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parts to the whole. For this reason the study of one or 
more plants as wholes is urged near the beginning and 
close of the school-year (in September and J une), also 

` the watching in the schoolroom of life history, or devel- 
opment from seed to tne formation of Seeds, of one or 
more kinds of plants during the Spring months (April to 
June). This is particularly important during earlier 
years. 

"This prineiple, the necessity of considering parts in 
their relations to wholes, ‘and of, relating new matter to 
that previously Studied, is exceedingly important edu- 
cationally, and of wide application in influencing or de- 
termining the selection of material. The study of trees 
and of their changes throughout the year is very val- 
uable, because nearly all the other plant study — buds, 
leaves, flowers, seeds, fruit — ean be related to trees; 
and the plant Study throughout the year is thus bound 
together and made a unit. If the children have studied 
in winter or early spring the horse-chestnut and maple 

“and cherry trees, and follow this with a study of the 
buds, leaves, flowers, and fruit of the same treés when 
these are in Condition for Study, their work will be 
much better related, their ideas will be clearer, broader, 
and better fixed in their minds, and the pupils will be 
better prepared for understanding the great doctrine 


of gradual development, or evolution, than if ‘they . 
study the branches and bark of one tree, the buds of 
another, and any le 


‘aves, flowers, and fruits accessible, 
without reference or relation to what has been pre- 
viously studied. 


‚ will best prepare for lif 


` 
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Now comes the question, * The knowledge of what 
material will be of the greatest practical value in life, 
e?” The question has been 


largely answered already. The pupil is, in general, 


best prepared for life who is kest prepared to do well 


what comes next, and to understand and appreciate 
what lies nearest. 

During the earlier years of the elementary school, 
purely utilitarian considerations should have very little 
influence on the selection of material This must be 
determined by higher aims. During the last three or 
four years of the elementary course, the years which 
end the school education of most of our children, this 
question of practical value must have more weight. 
Hence it seems wise, during these later years, to 
emphasize strongly the study of physics and chemis- 
try, and of minerals and rocks of economic importance, 
and to dwell somewhat on the economic (agricultural, 
manufacturing, and commercial) aspects of plant and 
animal study. Remembering the higher aims of nature 
study, we must be careful, however, not to neglect the 
higher side of the work, æsthetic, ethical, spiritual; not 
to place too much or too exclusive emphasis on purely 


utilitarian considerations. 


Next to the influence of aim, the most important ele- 
ment in determining the selection of material is the 
stage of development of the child himself. In fact, the 
aim, to develop the whole child or to adapt the child 
to all his environment, and the nature of the child to 
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be developed or adapted, are so closely related that 
it is almost impossible to separate them in the diseus- 
sion. Р 

The more important mental or psychological charac- 
teristics of the child, and the relation of these to method, 
were considered in Chapters VII and УШ. What was 
there presented applies to the selection and sequence 
of material as well as to other phases of method. 

Remembering that all work with childr 
based on sense-perception. 
too much emphasis с 
of selecting for stu 
see or hear or feel 
closely related to 
girls, and in which t] 
membering also th 


en must be 
 àppereeption, and interest, 
annot be placed 


dy material Which e 


n be interested, Re- 
П grow older they are 
'Sc-pereeption, and that 
at has been learned 
Ts and Beneralize, or um 
Cessity of leaving until 
7 › Such as physics, which 
erable reagoni 

2 power, 


at as childre 
endent on Ser 
ater power to 


* . in- 
y of plants, animals, and min 
4 


Physics and ch р rne With heat. Force чаа A 

© Senses in din У 18 more abstract. Tt appes т il- 
not really У ough its effects Little chi 

in У study forces such as gravitation ог 

“у Teal conception of them. Even adults 
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find it most difficult or impossible to form a concept 
of a force only, as distinct from matter. Children сап 
' only conceive or express forces in terms of things which 
appeal to their senses. Gravitation becomes à giant. 
The work of frost is ascribed to Jack Frost. Although 
they realize that Giant Gravitation and Jack Frost do 
not and never did exist, they have no other way of 
conceiving and expressing force. 'They personify force 
for the same reason that their ancestors, in the child- 
hood of the race, personified and deified the powers and 
the winds and thunderbolts. 
seems wise to emphasize in lower 
plants, animals, and mine- 


phenomena of nature, 

For this reason it 
grades the study of things, 
rals, and to limit the work in physics during the earlier 
years in sehool to the study of water (tain, streams, 
waves, frost, steam) and air (currents, drafts, and winds), 
regarded as forces by the children because they do so 
much work. From this we can pass to the causes and 
effects of heat, phenomena with which the children are 
most familiar, and later take physics and chemistry as 
such, "heat, gravitation, magnetism, electricity, sound, 
light, and chemical phenomena and forces. 

Tt seems ‘scarcely necessary to add that that is best 


for study which is most common and familiar. We are 
somewhat prono to think that we must go to distant 
lands to find wonderful and curious things. Nature 
study should, first of all, show the children the won- 
ders at their doorstep, the treasures and beauties on 
which they have been treading for years. These they 
have seen and can see daily. Working with these 
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be developed or adapted, are so closely related that 
it is almost impossible to separate them in the discus- 
sion. 

The more important mental or psychological charac- 
teristics of the child, and the rélation of these to method, 
were considered in Chapters VII and УШ. What was 
there presented applies to the selection and sequence 
of material as well as to other phases of method. 

Remembering that all work with childre 
based on Sense-perception, apperce 
too much emphasis cannot be pl 
of selecting for study materia 
see or hear or feel 
closely related to 


n must be 
ption, and interest, 


not so directly dependent о 
they gain greater power to 
through the Senses, 
think and Teason, we see the necessity of leaving until 
the later years those subjects, such as Physics, which 
Tequire considerable reasoning power, 

The study of material, of plants, animals, and min- 
erals, is, in general, the more concrete. They 
directly to the senses. The baby can, study a bud or 
a cat; he can do nothing with heat, Force studied in 
physies and chemistry is more abstract. Tt appeals to 
the senses indirectly through its effects, Little chil- 
dren cannot really study forces Such as gravitation or 
heat, nor gain any real conception of them. Eyen adults 


generalize, or to 


appeal 
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find it most difficult or impossible to form a concept 


of a force only, as distinct from matter. Children can 


only conceive or express forces in terms of things which 


appeal to their senses. Gravitation becomes a giant. 


The work of frost is ascribed to’ Jack Frost. Although 


they realize that Giant Gravitation and Jack Frost do 
ave no other way of 


not and never did exist, they h 

conceiving and expressing force. ‘They personify force 
for the same reason that their ancestors, in the child- 
hood of the race, perscnified and deified the powers and 


phenomena of nature, the winds and thunderbolts. 


For this reason it seems wise to emphasize in lower 
hings, plants, animals, and mine- 


grades the study of t 
rals, and to limit the work in physics during the earlier 
water (lain, streams, 


years in school to the study of 
waves, frost, steam) and air (currents, drafts, and winds), 


regarded as forces by the children because they do so 
pass to the causes and 


much work. From this we can 
hich the children are 


effects of heat, phenomena with w 
most familiar, and later take physies and chemistry аз 


^ 
such, heat, gravitation, magnetism, electricity, sound, 


light, and chemical phenomena and forces. 
It seems ‘scarcely necessary to add that that is best 


for study which is most common and familiar. We are 
somewhat prone to think that we must go to distant 
lands to find wonderful and curious things. Nature 
study should, first of all, show the children the won- 
ders at their doorstep, the treasures and beauties on 
which they have been treading for years. These they 
have seen and can sce daily, Working with these 
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nature study can relate and make clear old perceptions, 
and add a host of new ideas. 

'The most common weeds, the pebbles in the street, 
or stones of the pavement, the rain and frost which 
they hzve seen so often; and yet have never seen, the 
most'common birds, Sparrows and canaries and robins, 
the flies and spiders so abundant all about them, are far 
better for study than the finer flowers or minerals from 
other localities, or the birds and insects of other lands. 
After the child has studied that which is ne 
сап make this a foundation for th 
more distant. 

Teachers will find, as did the writer, th 
experience with nature study w 
new and bettér material close to 

: At first they will think they 
what they want. Later they will find just as good or 
better material in the trees under which 
walked for years, along the streets, in the back yards 
about the school. Even in great cities they will dis- 


cover leaves and insects and stones in all sorts of places 
before overlooked. 


arest, he 
е study of what is 


at each year's 
ill open their eyes to 
their schools or homes, 
must go or send miles for 


they have 


The lack of permanence in the interests 
tions of children must influence the selec 
terial, or rather the variety of material а 
which should be devoted to its study. 
tense the interest of the young child in 
he does not want to study that thi 
His nature demands and requires frequ 


and acquisi- 
tion of ma- 
nd the time 

However in- 
any one thing, 
ng very long. 
ent change, If 
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he does not get it he loses interest. After a change 
he may return to the old material with added in- 
terest. His interests are extensive, rather than inten- 
sive. 

As the child grows older, as’ he gains a larger stock 
of facts, as he learns to relate these facts, and begins to 
realize the complex interrelations of nature, the depen- 
dence of each phenomenon upon all about it, his inte- 
rests become more permanent, and he learns, or should 
learn, to concentrate his attention. Then he is fitted 
for more thorough, detailed work. His work should 
now become intensive rather than extensive. He 
should study much rather than many. 1 

The mental acquisitions as well as the interests of 
young children lack permanence. Мис}? of the work 
has to be repeated over and over again before it makes 
a lasting impression. This is less the case in what is 
gained through the senses, as in nature study, than in 
what is merely memorized. But the matter which is 
most essential needs to be presented and studied again 
and again. Particularly in parts of the work requiring 
considerable power of discriminating between essentials 
and non-essentials and some breadth of view, as in the 
grouping or classification of plants or animals, children 
will not grasp if all nor master it all at first, no matter 
how carefully the work is done. It must be repeated 
again and again, the children gaining more each time. 
For this reason it.will be found helpful, particularly in 
the earlier years, to study important or difficult Matter 
for two or sometimes three years, each successive year 
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approaching them from a different standpoint, if pos- 
sible, and studying them more thoroughly. 


For these and other reasons to be diseussed later, it 
Seems wise to arrange müch of the work in nature study 
in two cycles. During the first cycle, Covering the first 
four years of the elementary School-course, the children 
can study nature extensively, —pl 
rals, physics, whatever Seems most е: 
the comprehension of the childrer.. 
cycle, covering the remaining years 
school-course, much of the same gro 
but studied intensively, 
attention to structure а 


ants, animals, mine- 
Ssential and is within 
During the second 
,of the elementary 
und can be covered, 
with much new work and more 
nd classification, The founda- 


We come now to the third element 
selection and arrangement of material, the influence of 
physical and Јоса] conditions. Probably the physical 
conditions having the greatest and widest influence are 
the seasons and climate. This determines very largely 
the general character of the material which сап be ob- 


ear— spring, sum- 
life is abundant, 


and early spring, in 
organic nature is 1 
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mals, during the spring, summer, and autumn, and of 
inorganic or dead nature, minerals, physic, and chemis- 
try, during the late fall, winter, and early spring. Dur- 
ing the spring months the plant world is bursting into 
life, and attracting the attention and admiration of even 
the least observant. The material for showing develop- 
ment and life is then most abundant. In the autumn 
the plants are finishing their work, and preparing for 
their winters rest. It seems wise, therefore, to empha- 
size plant study during the spring in all grades, 

In the fall the material for animal study is at least 
as abundant and as easily obtained as in the spring. 
Some: material, such as caterpillars and butterflies and 
many common insects, is much more abundant. Hence 
it seems wise to dwell on animal study during the fall 
months. 

This assignment of subjects to the seasons cannot be 
rigid. Some phases of animal life, such as the return, 
nesting, life history, and songs of birds, and the devel- 
opment of frogs, must be studied in the spring. Much 
plant-work, such as the ripening and dissemination of 
seeds, the fruits and grains, can only be studied to ad- 
vantage in the fall. The study of evergreens seems 
most seasonable in the winter because they are ever- 
greens, and in: the primary grades because of their 
relation to Christmas. 

The work for each month will be largely determined 
by climatic conditions. The course of study given in the 
next chapter is planned to meet the climatic conditions 
of the extreme Northern United States, — Minnesota, 
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Michigan, and N orthern New York, — and is based on 
Several years? experience in Minnesota and New York. 


It can be easily modified for and adapted to climatic 
conditions farther south, , 


The selection of material must hi 
` by the teacher, her interests and e 
tion for such work. 
We have already referred to the advantage in begin- 
ning work in nature Study, of allowing 
the teacher who is interested in any 
study or Science, to study with her 
She herself is interested, The te 


e largely influenced 
ducation or prepara- 


and encouraging 
Special line of nature 
Pupils that in which 
acher doing work in 
ause she is interested, will 
those doing the work merely 
1e Course of Study. 

The lack of Preparation on the part of the teacher 
must be considered in Selecting material, and planning 
4 course in nature Study. A most important question 
is, What can the teacher do? For wha 
best prepared ? 

Probably the greatest obstacle w 
Schools will encounter ir the int 
Study is the ] 


t are the teachers 


hich the elementary 
roduetion of nature 
ack of Preparation of the teacher for 
i а minimum the dif. 
are beginning Such work, 


75» OWS most about the 
plant world. Plants are probably ¿he most noticed, 


best known, and most admired parts of the physical en. 
vironment of mankind. People walk on the grass, they 


РА 
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sit under the trees, they gather or care for or trample 
on the flowers; buildings, food, clothing, and fuel comé 
‘from plants. They аге much more apt to observe plants 
because they are stationary, and can be observed more 
easily than the animals, and are more attractive than 
the stones. So а fair amount of plant lore is part of 
the stock of knowledge of most persons of average ` 
intelligence and education. They usually know more 


about plants than about animals, minerals, physics, or 


chemistry. d 


In our high schogls, more attention has been given to 
botany and to physies than to any or all other sciences. 
'The teacher with a high-school education is better pre- 
pared to teach these in her school. 

Plants are cleaner and more attractive than animals, 
are more easily obtained, more easily preserved in the 
Schoolroom, and, in general, are better for individual 
study by each pupil. 

As has been said in the previous chapter, there is a 
rich store of literature relating to plant life as compared 
with that relating to other phases of nature; hence 
plant study correlates best with literature. The gross 
structure of plants is much simpler than that of animals, 
and can be more easily understood and described in lan- 
guage. The forms and colors of plants are simpler 
than those of animals, and more characteristic than ` 
those of minerals. Hence plant study correlates most 
readily with drawing and painting and moulding. 

For these reasons plants will usually be found much 
the best for study when first introducing nature work 
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into the schools. It will be found wise during the 
spring and fall months of the first year to limit the re- 
quired work in nature study to plants, allowing teach- 
ers who wish to do so to study also birds in the spring, 
and insects and domestic animals in the fall. 

Gradually, as teachers become accustomed to the na- 
ture study, and can prepare for the work, more animal 
study can be introduced, and then the study of min- 
erals, physics, and chemistry, which will, in general, be 
found the most difficult. £ 

Most teachers, even those who have never studied 
physics, have a sufficient stock of general information 
to study with their pupils common physic: 
such as water, air, and perhaps heat. 
be studied during the winter. 

The preparation or 1 
ers for the science w 
of the different phase: 
year, or the emphasis 


al phenomena, 
These can best 


ack of preparation of the teach- 
ork must affect the distribution 
S of nature study throughout the 
on different kinds of work at dif- 
ferent seasons. Botanists urge that the study of plants | 
be pursued throughout the whole year, that much ip 
the plant can be best studied during the winter. Much 
work in physies and meteorology can be best done or 
only done during the warm Season. бо it has been 
proposed that all lines of nature work should be carried 
on, each alternating with the others from day to day or 
week to week throughout the school-year. This greatly 
increases the labor of preparation cn the part of the 
teacher. If the work is limited each season to one or 


two lines, teachers can more easily prepare and plan for 
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it, and better obtain the needed material. Almost amy 
teacher, no matter how well prepared, will get better 
‘results when she concentrates the attention of herself 
and her pupils on one or two lines of nature work at а 


time. 


The selection. and arrangement of material, and the 
eourse in nature study, must be greatly affected by con- 
ditions peculiar to each school, the time which is de- 
voted to the work, the amount of previous work of this 
kind which pupils have done, the number of years they 
remain in school, and the apparatus available for work. 

Where but little time, one or two periods а week, is 
given to nature study, it will be wise in beginning 
work in the four lowest grades to give most attention 
to plants, with very little animal work, during the fall, 
spring, and summer months ; and to physical phenomena 
or introductory work in physies — water, 
during the late fall and winter months. The plantework 
will best bring out the higher side of the nature study, 
and thó work in physies and minerals will be most use- 
ful in preparing for geography. In the last or upper 
four or five grades plants caa best be studied їп the 
spring, with a little bird study , animals in the falls and 
physics and chemistry, with perhaps a little work in 
minerals, during the winter. The plant and animal 
study will bring out the higher side of the work, and 
correlate with. literature and geography. The work in 
physies, chemistry, and minerals will serve as a good 
preparation for practical life. 


air, heat — 
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Much depends on the character and amount of pre- 
vious work in personal observation which the children 
have done. After a year or two of training they сай 
accomplish much more. Experience has shown that, in 
beginning such work, the younger pupils, those in tlie 
lower four or five grades, do more and better work in 
nature study, absolutely, not relatively, than the pupils 
in the upper grades. With the older pupils the habit 
of going to hooks and depending on authority has be- 
come more firmly fixed. As Gne principal expressed 
it, « The power of seeing and thinking and telling for 
themselves has been educated out of them.” The older 
children do not «see the sense ” of Spending so much 
time observing for themselves, when they can get it 
from a book” in less time. They are apt, too, to feel, 
with their parents, that they come to School to study 
reading, writing, arithmetie, and geography, and not 
to study “flowers and stones and bugs.” The younger 
children have not been so thoroughly educated away 
from nature, have not had their Senses so atrophied by 


neglect, have not learned so thoroughly the lesson of 
dependence on book and teacher, 


Where it is deemed imp 
study into all grades, it will 
factory and better to have th т grades 
alone than in the upper grades alone. N ot merely will- 
the pupils be more interested and do better work, but 
they will be better trained and Přepared for nature 
study, or for any other work in the upper grades which 
Tequires pupils to see and think and tell and do for 


ossible to introduce nature 
be found much more g 


atis- 
e work inthe lowe 
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Nus In the lower grades also it is much easier 
E n ate nature study with other school-work than 

1 in the upper grades. 
mo VE MARE I m it wjll be found best to begin at 
К MN de. in all grades, except possibly the two 
2o grades, to take up in all grades the most ele- 
i d Wes as outlined (in the next chapter) for the 
M ee adapting it to the children. Thus good 

ations will be laid for future work. 


schools fifty per 


SIUE. 
Statisties show that in American 
hool more than 


cent : NE 
of the children do not remain 1n 80 
This must affect the arrangement 


rrange the work so that. 
broad general knowl- 
na detailed knowl- 
hildren, of а small 
eason for the ar- 
ferred to before, 


four on five years. 
е. It seems better to а 
irs M thus leave shall have a 
баръ ү the whole field, rather thar 
ыны pep ae 
range the field. This is another 1 

ment of the work in two cycles, Te 


an eve 
S S n in the next chapter. 
айїге study differs from mature science in that it 


absolutely requires no laboratory except what nature 
оа, and no apparatus except the seeing eye, the 
learing ear, the understanding heart, and the willing 
hand. ‘The lack«of equipment affects very slightly the 


в . 

election of material or the amount or character of 
wor ; {с 

ork which can be done. thinking of col- 


ik Teachers, 
M and high-school laboratories and equipment for 
ience work, are apt to feel that 


pipili neither they nor their 
pils can study this or do that in nature work with- 
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out instruments or apparatus. 'lhey must remember 
that nature study is a study of what the Creator made, 
as he made it, by means which he has éither given the 
children or given them power to get or make. A few 
cans or bottles or jelly-tumblers and simple boxes for 
planting seeds and keeping animals are necessary for 
plant and animal work. Work in physics requires the 
most apparatus; but most of it can be made by teacher 
and older pupils at a slight expense with luinp-chim- 
neys, bottles and corks, chalk-lioxes, ete. This home- 
made apparatus is not only as good 
pieces which must be bou 
much better for work with t 


or costly equipment of apparatus is а great hindrance. 
Children think of the apparatus rather than the experi- 


ment or what it is intended to show, and assume that 


the complex apparatus is necessary for the experiment. 
In general,.the mor i 


work is related to 
other school-work, the be is for both the science 
work and the School-work, A distinet science labora- 
tory for the grammar grades may be a great help in 
leading the children to do definite, exact, scientific 
work. But such a laboratory is not at all essential 
even in upper grades, and if it makes a break between 


the science work and other school-work, may be a posi- 
tive hindrance. 


as the expensive 
ght or borrowed, but is 
he children. An elaborate 


While the general plan of work 
by the aim, the nature and mental 
children, and other conditions w 


must be determined 
development of the 
hich have been dis- 
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cussed, the exact material studied and the emphasis 
placed on different topics: must depend, to a consider- 
able extent, on the location and surroundings of the 
school. 

In general, that is best for study in any locality, other 
things being equal, which is most common, and with 
which the children are most familiar. This is easiest 
to obtain, What is more important, it is best for the 
children. For the study of this the foundation is al- 
ready laid by nature. , The teacher can build best on 
this foundation, gradually building broader and higher. 
The daily contact out of school with what is studied 
in the school will strengthen and re-enforce the ideas 
gained. The children will thereby be led to see that ~ 
school is everywhere. At the same time they will learn 
the importance of that which is nearest, and see better 
the possibilities in that which is simplest and most in- 
significant. Е 

Most of the material considered in the course of 
study in the next chapter is to be found throughout 
almost«the entire northern half of the country. Many 
species of plants, such as maple, elm, and oak, dandelion, 
mallow, thistle, mustard, and buttercup, differing in dif- 
ferent localities only in minor characteristics, are found 
in most parts of. the northern half of the United States 
east of the Rocky Mountains; and others, closely re- 
lated or illustrating the same functional and structural 
features, in other sections. Among the animals, the 
birds, such as the robin, bluebird, sparrow, and oriole, 
the most common insects, such animals as the crayfish 
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and earthworm, and certain species of fishes, frogs, 
` turtles, and squirrels, are very widely distributed. 
Common minerals and rocks are widely 
can be obtained at a slight expense, and preserved for 
study for years. In tke Course of Study, as given in 
the next chapter, and in the directions and outlines in 
Part II, those plants, animals, minerals, or rocks are 


suggested and emphasized which ure most common and 
most widely distributed. 


While schools in widely 
low the same general pl 
should spend much mon 


scattered, or 


Sepaxated sections may fol- 

an, the pupils at the seashore 

e time on sea-life; the children 

in the school in a rocky region should learn much more 
about rocks and fossils and geology; boys and girls 
whose home. is on a farm may study more carefully the 
soils and plant food and grains, while their city cousins 
are giving more attention to building-stones, or elec- 

— tricity, or other departments of physics, or to processes 

` of manufacture, or methods of transportation, all fol- 
lowing the same general plan, but adapting it to local 
conditions, local interests, and local needs. Tho study 
must not stop, however, with that which is just about 
them. From that which is near they must be led to 
that which is farther and broader and higher, 

The schools in the country, in vil] 
cities haye the best environment for n 
are surrounded by, almost immersed in, nature. In the 
large cities the environment is not so favorable. But 
teachers in cities will find, as they gain experience, that 
material is much more abundant and accessible than 


ages, or in small 
ature study ; they 
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they at first imagine. The back yards and stable yards 
and unused lots will furnish plants and animals in great 
profusion. - Much сап be raised in the schoolroom or 
school-yard. The study of the germination of seeds, of 
peas, beans, and corn, can be carvied “on anywhere where 
there is air and a fair amount of light. 
ularly good for city schools. When the children are 
interested and enlisted in the work of getting material, 
they will bring specimens almost without limit, — min- 
erals and corals and shells and fruits from cabinets and 
garrets. In these days of rapid transportation, the elec- 
tric cars carry teachers or pupils far out into the coun- 
try in a few minutes, and enable them to bring the 
country into the city. The difficulty of getting mate- 
rial will be greatly lessened as we go to w ark and gain 
experience. 

The experience of the writer in getting material for 


classes organized for the instruction of teachers in the 


nature-study work is probably typical. For such 
classes, where much work had to be brought into a 
short period of time, it was necessary to have a large 
supply — enough for each teacher — of the best illustra- 
tive material. For a year ‘or two he thought it neces- 
sary to make long trips into the country. Gradually 
his trips were shortened. After two or three years’ ex- 
perience, he found material in the neighboring streets 
and yards, within a few blocks (although teaching in 
the heart of a city of 140,000 inhabitants) to meet 
nearly all the demands of his classes for plant study. 
It was somewhat more difficult to obtain material for 


This is partic- . 


4" 
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animal study ; but that obtainable near the school, such 
as grasshoppers, crickets, caterpillars, spiders, and earth- 
worms and “ thousand legs," supplied most of the needs 
of the class. For snails, fish, crayfish, and tadpoles it 
was necessary to make trips into the country, 
enlist the boys in the work of getting material. 
In great cities it is much easier to get and keep 
material and apparatus for work with minerals and 
physics and chemistry. For this and for utilitarian 
reasons, the work in city Schonls is often practically 
limited to the study of physical sciences. The very 
fact that the children of cities are shut away from liv- 
ing nature, see almost nothing of the plant and animal 
life familiar to other children, makes it so much the 
more essental that they have some study of living 
nature, even if they Study only the germination and 

. development of peas and beans, watch the growth of 
_ flowering plants which can be kept in the schoolroom 
windows, and are led to investigate the habits of the 
 omnipresent sparrows, flies, spiders, 


or to 


and mice. 


= 
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CHAPTER XV. 
A GRADED COURSE OF NATURE STUDY. 


Tun following course of study illustrates the appli- 
cation of the princip!es enunciated in the preceding 
chapters. It is the result of several years of thought, 
experience, and experiment. The course in plant study 
was originally prepared by the writer (while teaching 
biological sciences in the high school, and directing 
science work in the elementary schools of St. Paul, 
Minn.) as part of the Report of the Conference on Nat- 
ural History to the Committee of Ten, and was pub. —— 
lished in the “ Report of the Committee of Ten." The " 
course was immediately adopted in the schools of St. 
Paul, and has since been followed to a greater or less. 
extent in many schools from New England to Califor- 
nia. The work of the first four grades, in all subjects 
— plants, animals, minerals,sand physies— and part 
of that for upper grades, was planned for the schools of 
St. Paul, when the writer was acting as Supervisor of 
Nature Study in'those schools. The course was subse- 
quently extended and somewhat modified for the Prac- 
tice School connected with the State Normal School at 
Oswego, N.Y. ў 

Тһе course of study is not, therefore, based merely 


- the school is based on nature study, 
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on educational theories, but has been gradually evolved 
from eight or nine years of experience with nature study 
in the elementary schools, and of study, — both in а 
great public-school system and in a normal school, — of 
the needs and conditions of such schools. Practically 
all of the work outlined for the first six or seven years 
has been done, most of it again and again, by practice- 
or pupil-teachers in the practice school of the Oswego 
Normal School. Most of the work outlined in the first 
cycle for the first four grades, and much of that for 
upper grades, was done by the teachers of St. Paul. 
The’ principles and ideas on which the selection, ar- 
rangement, and sequence of matter are based, have been 
discussed in Chapters XII. and XIII. 


In the practice 
school, nature study and its rel 


ated work in expression 
Canguage, drawing, painting, and moulding) and liter- 
‚ ature are allotted throughout the year about one hour 
daily during years one to six, and one hour three times 
a week during years seven to nine. All the work is 
done by pupil-teachers. 
The course, 2s outlined 


‚ covering so much ground, 
doubtless seems formid. 


able for most schools. It must 
be remembered, however« that in the school for which 


„the course is planned, much of the expressive work of 

and that during the 

E time devoted to nature study, work in writing, reading, 
drawing, painting, and moulding is done. 

Where any systematie work is attempted, an hour 

a week, at the very least, should be devoted to observa- 

tion work or presentation of matter, the related work 
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in drawing, writing, and reading to be done at some 
other time. If less time is given to observation, very 
little will be accomplished. 

To keep up the interest and. obtain the best results, 
these observation lessons should not be less than twenty 
minutes, nor more than half an hour in length during 
the first three years; nor less than half an hour, no 
more than an hour, during the later years. 

To facilitate the selection of matter and the arrang 
ment of shorter courses, which, although covering less 
ground, shall be in general accordance with the prin- 
ciples stated in preceding pages, and shall be logical 
and coherent, the topics in the accompanying course of 
study are printed in тее styles of type: Those which 
are most important, and which, taken бреет, will 
form a coherent short course, are printed in heavy-faced 
type; those which, in addition to the topics in heavy- 
faced type, are considered essential for a longer course, 
are printed in ordinary type; those which may be con- 
sideréd as supplementary appear in italies. 

In beginning systematic science work it is impossible 
of course to follow at first a graded course of study. 
The work outlined for the upper grades requires and is 
based upon the work in the lower grades. 16 is recom- 
mended that, in beginning systematic science work, 
during the first year all pupils in grades two to four 
follow the work outlined for the second year, and all 
pupils in grades above the fourth follow the work out- 
lined for the third year, adding, in the upper grades, 
such topics as may seem wise. 
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PART II. 


DETAILED OUTLINES FOR A YEAR'S WORK IN 
NATURE STUDY. E 2 


PLANNED FOR PRIMARY GRADES. 


я - E 


COURSE OF STUDY. 


DETAILED OUTLINES FOR A YEAR'S WORK. PLANNED 
PRIMARILY FOR PRIMARY SCHOOLS. 


FALL PLANT STUDY. 


Special Aim of Work. ` To inspire and develop an inter- 
est in the plant as something living, growing, and working, 
and not as a mere form or structure. To learn about the 
plant as a whole, the relation and work of its parts, and its 
life history, from the seed to the formation of she seed. То 
lead the child to see how well Mother Nature protects and* 
cares for her children. ] 


SEPTEMBER. 


Work Indicated for the Month. One or two plants as 
wholes. Тһе plant as an organism for making seeds. 

Material. The mallow and buttercup are particularly 
good, and are common and easily obtained almost every- 
where. Other common plants <fairly good for this first 
study are the evening primrose, large-flowered mustard, 
and sweet pea, or other plants with large simple flowers, 
showing, at the same time, all stages in the formation of 
leaves, flowers, and fruit. 

Dig up several plants very carefully from some place 
where the soil is soft; taking pains to dig deep, and to keep 
the soil about the roots. Transplant two or three of these 


to a box in the schoolroom, where the children can watch 
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or 
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them. Wash off the dirt from two or three, by moving the 
plant, with the dirt about its roots, back and forth in a pail 
of water. These plants, with the fine rootlets preserved, 
will often grow for weexs in water in the schoolroom. If 
kept in glass jars, the children can easily study the root 
system. When plants are merely pulled from the ground, 
most of the roots — and all of the working-roots — are left 
inthe ground. Small plants will thrive in the schoolroom 
much better than large ones. 


THE COMMON OR ROUND-LEAVED MALLOW. 


Occurrence. A common weed in and about door-yards, in 
rather good soil. Recognized by its roundish or kidney- 
shaped leaves (see Fig. 28), and by its small cheese-shaped 
fruit, — called “ cheeses” by the children. The mallow is 
excellent for the first study, because the children are fa- 


„miliar with it, and because it has many interesting habits, 


such as the turning of its leaves toward the sun and the 


- closing of its flowers at night. 


Order of Study. 

1. Name. 

2. Relation to natural environment. Habits. 
3. Funetion and Strueture, or work and adaptation to 


work, emphasizing protection, development, and 
mutual dependence, ] 


4. Comparison. The mallow as a type of plants. 


B 


Preparatory Work ead the children to talk about 
work they do at home, to tell how they help. Tell them 
that the mallow, like everything else, has a work to do, 
and that they are to find out about the work of the plant 
and of each of its parts. 

To give direction to the thoughts of the children and the 
right spirit or tone to their work, read to them frequently, 
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Fig. 28. The Mallow. 


or, if they can read, write on tlie blackboard, and keep be- 
fore them, something like the following: 
> 


“Tt was only a little plant ; 

+ But on it did shine the sun, 
а The wind did caress, the birds did sing, 
And it lived till its work was done. 
Tt was ойу a little plant ; 
But it took a gladsome part 
In the great earth’s Ше; and at last 
Earth clasped it to her heart.” 
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Part of Lucy Larcom's “ Flowers of the Fallow” may be 
read to the children. It is alittle above them, but it will 
give them a new thought and а great thought. 


FLowers or ing FALLOW. 
(Adapted.) 


“Tike these plants that you call weeds, — 
Sedge, mallow, mullein, yarrow, — 
That knit their roots and sift their seeds 
Where any grassy wheel-track leads 
Through country byways narrow. 


They show how Mother Earth loves best 
To deck her tired-out places ; 

By flowery lips, in hours of rest, 
Against hard work she will protest 
With homely airs and graces, 


Her wildwood soil you may subdue, 
Tortured by hoe and harrow ; 


But leave her for a year or two, 
And see ! she st 


lands and laughs at you 
With mallow, mullein, yarrow.” 

A day or two befor 
children to find, out 
questions : 

First. Where does the mallow, or the « cheese,” 
Have each child tell where he 
sonal observation) saw it, and 

‹ plant he saw was the mallow. 

Second. Find out whether the leaves of the mallow like 
the sun. Look at the leaves in the morning, on the way 
to school. Can they see the sun? Тоок again carefully 
at noon ; and again in the afternoon, on the way home from 
school. (Sharp eyes will discover that the leaves turn 
toward the sun, and follow it from morning to night.) 


e the field lesson, ask different 
of doors, answers to these three 


grow? 
(emphasize Strongly the per- 
how he was sure that the 
` 
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Third’ How are the flowers of the mallow like little 
boys and girls? Look at them in the morning, at noon, 
,and in the evening, and try to see how and when they go 
"to sleep, and when they awake. 

If the teacher tells these things herself, she will miss an 
excellent opportunity to interest the children, and set them 
to work investigating for themselves. It is helpful to 
encourage the children, or each child, to “find out” the 
answer to these “riddles ” for themselves, and to tell what 
they discover to no one but the teacher. ` 

The Field Lesson. When planning a field lesson, three 
points should be kept in mind : 

First. The aim, to bring the children into sympathy or 
in touch with nature, through the study of that part of na- 
ture ir which they have been interested. 

Second. The conditions out of doors, where the children 
are at home, where they must have greater freedom than 
in the schoolroom, and where it is more difficult to keep 
them at definite work, and to hold their attention. 

Third. The necessity of giving each child something 
definite to find out for himself, and of interesting the chil- | 
dren so that each will try to find out the most and have 
the greatest number of discoveries to tell. 

As a preparation for the field lesson, gather up the 
answers to the three “riddles.” 

Give to all of the members*of the class such general 
questions as the following: What is the mallow good for ? 
Is it jüst a good-for-nothing weed? (To bring out the fact 
of its covering the dirty waste places and beautifying the 
earth.) Does it stand up straight? or does it creep along 
the ground? How long does it grow? Ноу much or how 
many times longer than the arm of the children ? 

Give to different children, or to different groups, such 
topics or questions as the following: 
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Roots. Ате the large plants hard to pull up? How 
held in the ground? Do the roots grow straight down ? or 
do they grow out at the sides? Use of the branches of 


the roots? Pull up and bring to school two or three 
plants. s 


Leaves. Uses: To make the 


cover up, particularly at night or when it is cold, the flowers 
and “ cheeses.” Positions: Growing and turning up toward 
the light; when the grass is short, and the plant is not 
„Shaded, the stem is usually prostrate and the leaves near 
the ground, Arrangement: Covering the ground, with few 
or no open spaces, giving each large leaf the sunlight. 
Note how few leaves are covered by others, and how the 
young leaves are snugly placed in the space between the 
stem of tne plant and the stem of the leaf, —in the awil of 
the large leaves. Have the children fold a piece of paper 
as the little leaves are folded, —like a fan Does Mother 
Mallow take good care of her baby leaves ? As the leaves 
grow larger and Stronger, the plant Spreads them out, 
lengthens their stem, and slowly pushes them up to work 
for themselves and for the rest of the plant, When it 
gets cold, they often fold up again, and snuggle down un- 
der the old leaves, 

Flowers. Position: In the axils of the 1 
in the fall, long after the frost has killed most of the other 
flowers, we can find the mallow flowers. How do the 
leaves protect the flowers from the cold ? Where are the 
baby flowers? How are they kept warm ? " 

Fruit, or * Cheeses.” Position : Under'the leaves. How 
kept warn? How are the baby cheeses covered ? Look 
for the oldest “cheeses” you can find, those which ave 

turned brown. Try to find some which fall or break very 
easily into pieces, each shaped something like a piece of 
an orange. Each of these three 


plant look pretty and to 


arge leaves, Late 


-sided pieces is a seed. " 
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Why a the plant-mother take such good care of the 
* cheeses ” ? 

, After the children have spent fifteen or twenty minutes 
at work in the field, it may be well to gather them together 
there, ascertain what they have discovered, and, with the 
material about them, correct their mistakes, and help them 
to see what they have not observed for themselves. 

The general review of what they have learned can, how- 
ever, be conducted much better in the schoolroom than out 
of doors. Always review such a lesson with the plant be- 
fore the children. — Seeing the plant will refresh their 
memory ; then, too, they will be able to tell many things, 
by pointing to the plant, whieh they could not tell in words 
without the plant. Encourage them to tell all they can 
about what they have seen, with as few questions as 
possible. à 

Blackboard Reading Lesson, based on the“Field Lesson. 
After the oral review, what has been learned in the field 
lesson can be fixed by a blackboard reading lesson. The 
statements should be obtained from the children, and should 

` embody the important facts or thoughts gained out of doors. 
This will not only review and clinch what the children 
have learned out of doors, but will give them practice in 
expressing their ideas clearly and. exactly, and in relating 
ideas, or putting their statements in sequence or order. 

This reading lesson may be very simple, so that the chil 
dren themselves can read it (if they can read at all); thus 
giving them practice in gaining ideas from the written 
words, as well as in expressing them in written words; or 
it may be made more complete, and may be read by the 
teacher, as a story. The fact that the little folks them- 
selves have “made” the story will make it none the less 
interesting to them. 

The main essentials in such reading lessons are: that 
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they should be gained from the children as much ‘8s is pos- 
sible, not merely written out by the teacher; should be based 
upon, but not limited by, what the children have seen ; 
Should generally be in a narrative form, or use personifi- 
cation, to appeal to the imagination of the little folks; and 
Should be clear, truthful, connected, and orderly. 

Some such stories as the following may be gained from 
the boys and girls, with help from the teacher, and read to 


them, rather than by them. If copies of such “stories” 


are made by the hektograph or other copying process, they 
will form excellent readi 


ng lessors for the children, later 
in their course. 


І Tue MALLOW AND THE бох. 


We have seen so much about th 
The leaves look at the sun in 
John saw Шел, 

They look at the sun when 
Mary says she saw them. 
The leaves of the mallow lo 
They turn to the part of th 
They grow up above the 
The mallow leaves must 
Can you tell why the le 


mallow plant, 4 
the morning. 


we go home from school. 


* 
ok at the sun all day. 
€ sky where the sun is; 


grass so that they can see the sun. 
love the sun. 


aves like the sun so well ? 


IL Tae Marrow AND THE GROUND. 


We went out doors to see how the mallow lives, . 
Henry tried to pull up a big mallow plant. 

He could not. Its roots kept it in the ground, 
Miss Grey pulled up a plant. 
It had a big root and many little roots. 

The little roots are its fingers, 

Our fingers help us to hold fast. 

The little roots spread out under the grourd. 
They help the big root to hold the mallow fast. 4 
Ithink the mallow likes tbe ground, ` | 
Do you know why ? - | 
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We hes very little roots, 
They cannot hold much. 
What do they do? 


ШІ. Tue Sronx THE MALLOW Lear Top. 


Boys and girls think we mallo3v leaves do not do much. 

But they do not know how much I dé. 

Icannot see that boys and girls do much. 

What do Ido? 

Well, I look up at the sun and at the sky. 

The sun makes me green. 

I cover the ground with green. 

I help make the earth pretty. 

Did you ever think how the earth would look if there were no 
green leaves ? 

Just peep down here. and see what else I do. 

Jsn’t that pretty ? See how pink it is! 

Thatris a flower. 

І cover it when the sun is too hot. 

І cover it when it gets cold. г 

I hide it from Jack Frost. 

I let it see the blue sky, and look at the sun when it is not too hot. 

Can you see the baby flowers ? 

There they are way down where I grow from the ste 

Don't I keep them snug and warm ? 

Now peep again. 

No, you cannot eat that. 

It is a box of seeds. 

When the box gets old it turns 

"Then the seeds fall out. 

Can you find any old seed-box ? , 

I have to take care of the seed-boxes too. 

Don’t I have much work to do? 

But this is not all. 

Look again. Do You see those little green things ? 

Yes, they look like little green fans. 

Those are baby leaves. 

Т rock them, and cover them, and help feed them. 

J love them best of ail. Do you know why ? 

They will grow into more leaves like me. 

They will help me with my work when I am old. 

Now do you think I do not have any work to do ? 


That is not a cheese. 


brown and breaks. 


Zu 
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IV. Wuar Tommy Fouxp ABOUT THE MALLOW Pokera 
I am in Miss Grey’s room. 

I went out with the boys and girls to see the home of the m 

Isaw lots of things. 

Miss Grey said ; “Tommy, yout 
` flower and the cheese,” 

The flower is pretty, but it is bashful. 

It hides under the leaves, 

Some of the flowers are white. 

The flower has a green coat, 

Ilooked at a flower when it was almost dark. 

It had closed up and gone to sleep, 

It had its green coat over it, Ы 

It wakes up again when the sun shines, 

I found lots of cheeses, 

I ate some. 4 

Mary said, ** Oh, those are seed boxes |”? 

She found an old brown cheese, 
She said the brown parts were s 
I did not know that. 


allow, « 


find out all you can about the 


Some are pink. 


with some brown parts, 
eeds. 


The above illustrate three forms of re 
the narrative in the third per 
person, and personification, 


story. Those who live and 
how muc! 


ading lessons, — 
son, the narrative in the first 
in which the plant tells its own 
work with little children know 
h they enjoy personifying what they are playing 
with or studying. ‘The narrative in the first person gives 
less play to the faney, and may be more careful and definite. 

Study of the Mallow in the Schoolroom. Too much em- 
phasis cannot be placed on the helpfulness and importance 


of the preparatory field lesson; without it there ean be very 
little real study of the life 


of the mallow. A mere study 
of the form and structure of the plant is of little value 
to young children. 
From the plant growin 
schoolroom the protection 
flowers can be observed, b 


8 in earth and in water, in the 
and development of leaves and 


ut not as well as out; of doors. 
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The M. of the plant must be approached from the 
standpoint of function; that is, each part should be studied 
as something having a work to do and as something fitted 
for its Work. The little people can study only those adap- 
tations of form to work which they can easily see and un- , 
derstand. "The question “ why " should be asked frequently, 
but not until they have seen something which will help 
them to answer it; mere guessing is worse than useless. 

Plant as a whole. Occurrence: Length and height. 
(Use some standard of measurement with which the chil- | 
dren are familiar, such as their hand or arm.) Position : 
creeping or upright. Why? : 

Roots. (Observed in water in glass jars.) One ventral 
main root, with many fine branches. Review what was 
learned, about its use in the field lesson. If the attention 
of the children is called to the withered condition of a plant 
which has been pulled from the ground, leaving the fine 
rootlets behind, and has been placed in a jar of water, they 
will see that a plant will not live without the fine roots. 
Show them how a cotton string, loosely twisted, or a piece 
of yarn, draws up water. What is the use of the fine root- 
lets? То “drink for the plant.” Show them how sugar 
and salt dissolve in water. Another use of the rootlets ? 
To draw up from the ground the food for the plant, dis- 
solved in water. Compare with the way in which children 
suck up liquids through a straw. 

Have several children review and gather up orally, in 
their own way and language, what they have learned about 
the roots, somewhat as below : — 


The mallow has one long, thick root. 
This root has side roots. 

They spread out under the ground. 
They hold the plant fast in the ground. 
The mallow has many fine roots. 
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They are like threads. 

Miss Grey showed us how a String draws up water, 

We can suck up water with a. Straw. 

The fine roots draw up water for the mallow. 

We had a plant without any fine roots. 

We put itin water, but it dried wp. 

It could not drink the water because it had no fine roots, 
Miss Grey showed us how salt and sugar melt in water, 
Some things in the ground melt in the water, 

The roots drink these with the water. 

They are the food of the plant, M 

So the fine roots get water and food for the plant, 


Tn this oral review try to have the children tell all about 
each topic or division of a subj 


ject before allowing them to 
8o on with another, Always have them tell observations 
or describe experime 


nts before they give the conclusions 
based on those observations or experiments, 


ductive and scientific, and will hel 
80 common in children — 
clusions,” to state conclusions, and Overlook that on which 
these are, or should be, based. 


On the clearness and thoroughness of this review will 
largely depend the clearness and permanence of the ideas 
gained. 


Stem. Position: erect or creeping. Useor function : to 
fasten the leaves and flowers to the root; to carry food and 
water from the root to the. leaves and flowers; to lift up 
the leaves and flowers where they can see the sun or get 
the light. Color, length, and shape (* round like a pencil,” 
not merely “round ”). Oral review and summary by at 
least two or three children. 

Leaves. Review the uses of the leaves and their fond- 


ness for the sun, as noted in the field lesson. How has 
Mother Nature fitted them for their work ? 


What happens to a leaf when we break it from the stem ? 


This is in- 
p to correct the tendency, 
and adults —to « ju 


mp to con- . 


(— 


— ЕЙ 
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Leaves i. get food and water from the root through the 
stem. Note how they are fastened to the stem, each large 
leaf growing separately from a different part and side of 


“the stem. They must be lifted away from the stem, so that 


the leaves can see the ѕш Call attention to the long 
green stem of the leaf, flat on fhe side turned upward, 
rounded on the other side, “like a pencil cut in two length- 
ways.” Why so long? Why flattened, or slightly hol- 
lowed out, on the upper side? To leave a space for the 
baby leaves at its base. Notice the two little ears (stipules) 
at its base. They help to cover the young leaves wher 
they are very small. 

At the upper end of the leaf-stem is the broad, flat part, 
which we generally call the leaf. After the children have 
called it the “broad, flat part” for a time they will be glad 
to get a name for it. Comparing it with the flat, thin blade 
of a knife may help them to remember thé special name 
given to it, the “ blade” of the leaf. Why so broad? To 
form a blanket. Its shape—almost round, with a deep 
cut where it is fastened to the leaf-stem. Its scalloped 
edge (in many leaves), to make it look prettier. How held 
out flat with its face toward the sun? Have the children 
feel their hands and discover how their bones support their 
hands. What holds out the leaves of the mallow ? The 
veins. Where do they start from, how many, how ar- 
ranged? Call the attention of the boys and girls to the 
blood-vessels in their hands, and tell them that they carry 
the blood to and from all parts of the hand. The veins 
of the leaf also carry to all parts of the leaf the water and 
food taken in by the roots, and brought to the leaf-blade 
by the plant-stem and the leaf-stem. 

The leaves have ‘other work to do besides helping to 
beautify the plant and the world. То keep alive, what 
else do boys and girls have to do besides eating and drink- 


‘> 
44 
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a little eup; so it is called the cup, or better, the calyx, a 
word which means « little cup.” What does the pink part 
of the flower do? In the well-developed bud see how 
tightly it is twisted around the “little Christmas-tree.” 
lt must protect that. This‘ is the pretties& part of the 
flower; so it is called the crown, or the ‘corolla, а word which 
means “little crown,” or « little garland.” The use of the 
parts within the corolla, the stamens and stigmas, together 
forming the “little Christmas-tree,” the children cannot 
See in the mallow, and cannot now understand ; so it is bet- 
ter to say nothing about their functions, 

Have one of the children carefully pull off the corolla 
from one or more of the old flowers in which it is withered 
and ready to drop off. What is there under the corolla, 
wrapped about by the green calyx ? Compare it with the 
* cheeses,” noting that the « cheeses ” grow from the same 
place as do tie flowers, on the same kind of а stem, and 
have wrapped about them the green calyx with its five 
parts. The children should « think Out? for themselves the 


t the flowers make the « cheeses.” 
That is their Sreatest work, — to make “ cheeses” for the 


Show the little folks the old bro 
which are ripe, and ready to fall to pieces and drop their 
Seeds, ‘Tell them, or better, get them to tell, how impor- 
tant the seeds are to the mallow; how from the seeds the . 
new plants must srow, when all the plants we have now 
have been killed by the cold, 

Review the work and parts of the flower and fruit, „А 
large picture of the flower-on the blackbo, 
helpful.in this review. The flowers of 
hock or of the rose of Sharon are almost e 
of the mallow, but are one to two ine) 
size makes them helpful in reviewir 
low flower. 


wn fruits, or « cheeses,” 
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D the work and parts of the whole plant as some- 
thing for beautifying the world, and for making seeds 
which will grow and make the world more beautiful next 

P year. "How has each part helped in beautifying the world 
and in making seeds? How is each part made or fitted for 
its work ? 

« Flowers of the Fallow” may be read again, or parts of 
Longfellow’s poem, “ Flowers.” They will be better under- 
stood now. The following from Wordsworth’s “ Primrose 
on the Rock” will now mean something, even to the little 
children, and will give hem the best closing thought. 


«The flowers, still faithful to the stems, 
‘Their fellowship renew ; 
The stems are faithful to the root, 
That worketh out of view ; 
And to the rock the root adheres 
In every fibre true. 1 t 


Close clings to earth the living rock, 
Though threatening still to fall ; 

The earth is constant to her sphere ; 
And God upholds them all: 

So blooms this lonely plant, nor dreads 
Her annual funeral." 


The Mallow as a Type. After one plant has been stud- 
ied somewhat carefully, another should be studied more 
rapidly, and the two compared. With little children the 
results will be better if the study of the second plant is 
completed before any comparison is attempted. If the 
parts of the second plant are compared with the corre- 
sponding parts of the first plant, before all of the second 
has been studied, the little children are more apt to get the 
two plants confused. At least two plants should be stud- 
ied before going on to another topic, such as dissemination 
of seeds. This will make the ideas of the children broader 
and more general. EL. 
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Excellent plants for comparison with the E We 
mallow are the high mallow, an erect plant, two to three 
feet high, with lobed leaves, and similar but larger flowers, 
the common single hollyhock, an1 the rose of Sh. 

Dividing the Work into Lessons. 
gain from the work will Ве much cle 
impressed, if each lesson is 
aim, one central thought, 
close. When there is time, 
is suggested : — 


aron. 
The ideas the children 
arer and more deeply 
à unit in itself, with a definite 
and a careful summary at the 
the following division of lessons 


Lessson 1. Preparatory Work? Aim. 
children familiar with the 


to put them in the right att; 
ing thing. 

Lesson 2. Preparation for the field lesson. Айй. То 
gather up what the children have learned out of doors, and 


to prepare them for further definite out-of-door observation 
of the life of the plant. 


Lesson 3. Field Lesson. Aim. 
work in its home, 

Lesson 4, _ Review and Summary of what was learned out 
of doors. 1 

Lesson 5. What the roots 
are fitted for their work. 

Lesson 6. What the leaves 40, 
for their work. á 


Lesson 7. What the flowers do, 
for their work. 


Lesson 8. Review. What the mallow plant does, and 
how it does it. 
Possibly lessons 1 and 2, and lessons 5 and 6, and lessons 


7 and 8, can be combined, and the number thus reduced to 
five. 


To make the 
appearance of the mallow, and 


itude toward the plant as a liv- 


To study the plant at 


and stems do, and how they 
and how they are fitted 


and how they are fitted 
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THE BUTTERCUP.! 


The buttercup does not have the many interesting habits 
of the mallow (in the spring its flowers turn towards the 
sun, but not to any markéd extent in the autumn). But 
it shows somewhat more clearly the spreading and branch- 
ing of the roots, to get nourishment from the ground, the 
extension of the veins into every part of the leaves, to sup- 
port and carry food to each division, and the protection of 
the young leaves by the older ones, and will give the chil- 
dren a better idea of the parts and plan of the flower. 

Preparatory Work. The field lesson is not so indispen- 
sable in the work with the buttercup as in that with the 
mallow. All the class-work with the buttercup can be 
done-in the schoolroom. 

But pains should be taken to have the boys and girls 
individually observe the plant out of doc;s in its home, 
find and report where it grows, how high it grows, how it 
lifts its bright flowers up above the leaves, while the modest 
dainty blossoms of the mallow hide below the leaves, look 
for “cheeses” or for seeds, and see how Mother Buttercup 
protects her baby leaves and flowers. 

Dig up several plants, as directed before, selecting the 
youngest and most vigorous plants with flowers, and place 
some in window-boxes, and some in water in glass jars. 
The roots are usually interlaced, several plants being 
о fastened together; at least two or three plants 
shot ld be separated for study. 

А Preparatory "Lesson. In the preparatory lesson the 
teacher may give the children the thought, “The butter- 
cup catches the sun in its cup,” and centre her work about 
this. Perhaps this poem may impress the thought of the 


1 The plant studied is the tall buttercup, the most common species in Michi- 
gan, Minnesota, and New York. ` 
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their green. In many plants, at this season, the stems have 

finished their work, and have dried up. 
Leaves. Review the work of the mallow 

make the plant and the world look 

flowers and the little leaves, 

from the air. 


Be sure that each child sees just how the young buttercup 
leaves and flower-buds are kept warm; they will not find 
many as pretty illustrations of protection. 

Show them how much richer is the yellow of the flower 
when there are green leaves near it, and how much prettier 
the flowers look when hanging loosely and separated than 
when massed together. Perhaps even the little folks can 
get some hints from nature which may help them in arran- 
ging the flowers they gather j 


leaves: to © 
pretty, to protect the 
to breathe and to take in food 


Fig. 30. Leaf of Buttercup, 
Describe che leaves, They ar 


folks to draw ; but their form may be impressed by having 
the pupils compare them with their hands, with the fingers 
outspread ‘(do not give them the terms palmate or digitate 


€ too.complex for little 
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t 
now), b$ the teacher drawing the leaf on the blackboard at 
the direction of the children (represent first the plan of 
, veining, then. draw the divisions ог lobes about the main 
veins or ribs) or by letting them make an impression in 
clay. > 

The large leaves come from around the base of the stem 
(they seem to come from the roots, and hence are called 
* root-leaves "), have very long stems, which are hollow and 
broad at the base, like a funnel split lengthways (Why ?), 
and have a blade with five to seven divisions, or “ fingers.” 
Compare the veins with the bones in the fingers of the 
children; they will discover that each finger and each 
point has a vein to support it. Compare them also with 
the veins in their hands, or with the gas or water pipes in 
their houses, or with the ditches or drains in the fields. 

Compare the stem-leaves, those ‘growing on the stems 
which bear the flowers, with the root-leaves as to position, 
length of leaf-stem, parts, veins, and uses. 

Perhaps the children can grasp a little ofthe thought 
that the earth is much prettier because there is such end- 
less variety in the leaves of different plants. How much 
better it is that the leaves of the buttercup are so different 
from those of the mallow ! 

Flowers. The buttercup flowers are the golden cups 


from which the fairies take their favorite drink,— dew and 


honey. 

tO where do you come from, bright flowers and fair, 
That please with your colors and fragrance so rare, 
Glowing imsunshine, or sparkling with dew?" 

А t We are blooming for dear little children like you.’ ** 


« The buttercup catches the sun in its chalice.” 
LOWELL. 


Cannot we begin our study of the flower by putting and 
fastening in the hearts of the boys and girls thoughts like 
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these? If they get and keep the idea that buttefeups are 
fairy eups painted by the sun, or made of gold carried by 
the sunbeams straight from the golden sun, and that the, 
flowers are here to bring happiness to boys and girls, and 
to men and women, will they be apt to pass them by so 
carelessly ? s 

Review what has been done to make the flower; what 


the roots did, and how soil and water helped them ; 


; what 
the stems did; what the leaves did, and how sun and air 
helped them. 


What can the flower d 
done for it ? 

How it brightens the world ! 
which Lowell has written :— 


o in retumnt for all that has been 


Like the dandelion, of 


“Tis the Spring’s largess, which she scatters now 
To rich.end poor alike, with lavish hand, 
Though most hearts never understand 
To take it at God's value, but pass by 
"The offered wealth with unrewarded eye.” 


But this is but a part of the work of the flower. To dis- 
cover what else it does, the children, and their teacher, will 
have to use their eyes carefully. The Story is all there, if 
we will but take the pains to read it. 

Place a fully developed wide 


cautioning the pupils to held it by the stem, and not to 
hurt the flower. Have them observe it carefully, and tell 
all they can about it, with as few questions as possible. 
Doubtless they will first notice and tell about the golden 
cup or saucer, made of five or more parts, each shaped like 
a fait (or some other object with which the children are 
familiar), bright yellow on its upper ‘side, duller below. 
There is no difficulty in the buttereup in seeing why this 
is called the little crown, or the corolla, which means the 


-open flower on each desk, 


"be covered or protected, the 
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same. Each golden fan is called a petal. The smallest 
child will understand and can tell what these do, or what 
they are good for. 

The outer and lower five green parts ( these may be miss- 
ing in some flowers, as they are apt to drop off when the 
flower is fully matured ) to- е 
gether forming a star or 
rosette, constitute the little 
cup or calyx, each part, 
shaped like the bowl of a 
spoon, being called a sepal. 
What do these green parts 
do? А glance at the half- 
opened flowers or at the 
buds will show. When the 
other parts do not need to 


work of these green parts 
is done, and they fall off. 

What else do the sharp Hep , 
eyesfind? Many little yel- Flower and Fruit of Buttercup. 
low “things ” about a green 
ball in the middle. The sharpest eyes will discover that 
each yellow “thing” has two parts, — a short stem with 
a ball on the top, and that the green ball in the middle is 
rough, or has points on it. 

If the teacher has given to some children flowers in which 
this green ball is quite large, and to some, matured blos- 
soms, from which the petals, but not the yellow threads or 
stamens, have fallen, they may discover that this green ball 
is, or develops into, a cluster of seeds. It is really a 
cluster of seed-vessels, each containing a seed ; but the chil- 


dren are not ready for and cannot understand this distinc- 


tion. This green ball is, then, made up of seeds; to the 
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‹ 


plant they are the most precious part of the flowér. Why? 
Why are they placed in the middle of the flower 2 

The yellow «things? we сап call « Soldiers," placed 
there to guard the seeds. Older people call them stamens. 
The little folks like the idea of their being soldiers, and 
the thought wil do thém no harm. Note the yellow pow- 
der or pollen on the stamens. The real use of the stamens 
and pollen they cannot understand until they are older. 
Tt is well to leave some things unexplained, for future in- 
vestigation. 

Review the work of the flower and the special work of 
each part in beautifying the world and in making seeds. 

The main points which the children have learned about 
the flower may be reviewed, fixed in the mind, and pre- 
Served in a form convenient for future reference and use 


by working out with them Some such «story? as the fol- 
lowing: , 


Wuar We Founn іх THE BUTTERCUP FLOWER, 


We have studied the buttercups. 

We never saw before how pretty they are, 

They are yellow like butter, 

They are yellow like the sun. 

They look like gold cups. 

Miss Grey says they get their gold from the sun. 
The sunbeams bring it to them. 

The fairies drink out of the gold cups. 


When the cup spreads out it is like 
It has five parts. . 

Tommy’s flower has seven parts. 
Each part looks like a littie gold fan. 

They make the flower look so pretty, 

Under the gold parts we found a green star, 
It has five parts. ; 

Each part looks like a spoon without a handle, 


а saucer. 
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In the bby Sower these parts are on the outside. 
They cover the pretty yellow parts when they are little. 
Mary's buttercup did not have the green parts. 
Miss Grey said they had fallen off. 
‘Their work was done. 


ə 


a 


In the middle of the gold cup we foung a little green ball, 

It had little points on it. 

Harry found a green ball without any gold cup. 

It had many green parts. 

Harry thought they were seeds. 

We could not find anything else that looked like seeds. 

М) Grey said, “ Yes, they are seeds.” 

There are many green seeds in the green ball. 

The seeds are in the middle of the gold cup. 

The gold cup and the parts of the green star take care of them. 
The buttercup plant puts her seeds where they will be most safe. 


We found some yellow things all around the green ball of seeds, 
They are so many we cannot count them. 

Fanny says each yellow thing is like a pin. 
Tt has а thin: part like a thread, with a little ball on top. 
They stand all around the seeds and take care of them. 
Miss Grey says they have another work to do. 

We will find out about it some time 


Did you know the buttercup had so many things in it ? 
Every little part has some work to do. 

Do yott know what the buttereup flower is good for ? 

It helps to make the world beautiful. 

It helps to make boys and girls happy. 

1t makes seeds for the buttercup piant. 

And yet some folks think it is not good for anything. 


Drawing and Celor Work. The buttercup flower is so 
simple and symmetrical, it is excellent for the first work 
in drawing or painting flowers, much better than the 


mallow. 
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OCTOBER. 


Work Indicated for the Month. Preparation of tke 
plants for winter. The dissemination of seeds. "The fall- 
ing and coloring of leaves. 


THE DISSEMINATION OF SEEDS. 


Aim. The general aim remains the same, — to inspire 
and develop an interest in the plant and love for it, as 
Something living, growing, and working, and to lead the 
children to see how well Mother Nature cares for her chil- 
dren. The special aim has changed. We have been try- 
ing to discover how the plant lives, and how it makes its 
seeds; now we are to see how the plant prepares for winter, 
and particularly how it protects and scatters its seeds. 
Everything “nust be centred about the seed-vessels and 
the seeds; all else is subordinate and incidental. 

Material. "The milkweed furnishes one of the most ex- 
quisite illustrations of the way in which the plant-mother 
protects and provides for the Scattering of her seed babies. 
The milkweed, thistle, and dandelion are the most common, 
and in many respects the best, examples of seeds with hairy 
wings. The burdocks, stick-seeds (* stick-tights? the chil- 
dren usually call them), and heggar-ticks (sometimes called 
by the children « Pitchfoxks”), are the best examples of 
seeds provided with hook or barbs, by which they, can 
cling to passing animals, and thus “steal a ride." The 
maple, ash, and linden trees give their seed babies a wing 
by which they may fly quite a distance from their elevated 
home. 

These should always be studied so as to bring out their 
relation to the plant-mother. Whenever it is possible, the 
children should see, not merely be told, that the seeds are 


= \_ re SOL eo Se Lee 


FALL PLANT STUDY. 871 


formed frgm the flowers. The boys and girls should see 
the plant, or part of it, with the seeds growing on it, and 
should see the different stages in the formation of the 
geeds from the flower. In the thistle, dandelion, burdock, 
stick-seed, and beggar-tick these can usually be obtained 
at this season. 4 

The teacher will find much helpful matter and many ex- 
quisite illustrations in Gibson's Sharp Byes. Particularly 
good are the articles on “Seed Tramps,” * Ballooning 
Seeds,” and “ Winter Grist for the Birds.” 

Plan of Work. Little children cannot, or at least they 
do not, think of “the seeds with hairy sails,” or “the seeds 
with wings,” or “the seeds with hooks.” Such generali- 
zations are too abstract for them. ‘They must gather each 
class about some concrete example. Hence we should first 
study such a plant as the milkweed, which is typical of 
the hairy-winged seeds, and gather about it +wo or three 
other seeds with hairy wings; then we can study with some 
care the burdock, and gather about it some of the hooked 


‘or barbed seeds. Later the ash may be the starting-point 


and centre for some study of the winged seeds. After- 
wards the children can gather and sort many kinds of 
seeds, deciding for themselves whether they are carried 
about like the milkweed seeds, or like the burdock seeds, 
or like the maple-seeds, or whether they are not like any 


of them. 
THE MILKWEED. 


Bring into the schoolroom two or three milkweed stalks, 
one^with leaves but no pods, the others with leaves, pods, 
and as much of the root or underground stem as can be 
obtained; if possible? have a stem with flowers or very 


small pods. 
Name. Significance of name milkweed ? 
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Occurrence. How many have seen milkweeds.growing ? 
Where ? А 

Life, Work, and Structure of Plant. Centre the interest 
and thoughts of the children about the pod, a wonderful | 
cradle and treasure-casc. How have root, stem, leaves, 
and flowers helped to ‘make the pod? Bring out briefly 
the special work of each. Dwell on the “milk” as the 
blood of the plant. Plants which have not made pods, {02 
have not matured them, usually have at this season consid- 
erable “milk;” those in which the pods are fully matured 
usually have little or no “milk.”. The “milk” is used up 
in ripening the pods. Call attention to the height and 
strength of the stem, as compared with the stems of < 
the plants previously studied. It must be strong to hold 
up such heavy pods. We will see, when we have, studied 


the seeds, that it is much better for the seeds to be lifted 
up so high. .. 


Why have the flowers dropped off ? 
leaves turning yellow or brown ? 
Those which have not made 

The Milkweed Pod. "Тһе result of the season's work: 
root, stem, leaves, flowers, soil, rain, sun, all have worked 


together during five or six months to make these pods. 
As Lowell writes in « The Changeling ” : 


Why are stem and 
Their work is .done. 
pods are much greener. 


** For the whole year long I see 


All the wonders of faithful Nature 
Still worked for the love of ше; 


Winds wander and dews d rop earth ward, 
Rain falls, suns rise and set, 


Earth whirls, and all but to prosper 
A poor little violet,” 
Note the position of the pods, 


up near the top of the 
tall stem, and the peculiar у 


ay in which they are fastened 
to the stem. How easily they move when slightly dis- 
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turbed! Sach pod has a spring. The reason for this the 
children can discover later. Have the children tell about 
the shape of the pod (comparing with some object familiar 
to them), its color, softness, and perhaps the rows of soft 
spines on it, which make it look prettier. Along the outer 
side, always on the side away from the plant-stem, is, in 
the younger pods, a rather hard ridge along the middle of 
which a crease or crack develops as the pod ripens. 

How the Milkweed Babies are Protected. Cannot we 
arouse in our little folks that * spirit of expectancy ” which 
is the best preparation for one of those enthusiastic, ear- 
nest, wide-awake lessons the results of which “ stick” in 
- the little minds? Perhaps the lines below will aid in this: 


Tue MILKWEED Case. 
Cover and case, close locked together, 
Filled with a curious kind of feather ; 
Open the box, you'll need no кеу — 
Oh 1 pretty green case, did you grow fo" ше? 
"Twas only the other day I said, 
" А Imust make my dolly а feather-bed ; 
And here is the softest, flufliest stuff, 
‘Silky and white and plenty enough.” 


Have the children study a pod partly opened. Isn't that 
beautiful ? Neither teacher nor pupil will see many pret- 
tier objects. Are the little scales scattered about, as boys 
and girls sometimes throw their things, or does each scale 
have its place ? Why arranged so carefully? Why does 
not Mother Milkweed tumble them in any way? (Never 
mind the moral; le& the milkweed do the preaching.) 
Just under the crack in the cover the plant mother has not 
plaeed any little scales. Do you suppose she was afraid 
some cold might creep in through the crack and chill the 
babies? Inthe small upper end of the pod we do not find 
the scales; there is only white, shining silk. 
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If a ripe pod, which has opened, is hung in the 1choolroom 
two or three days, it will begin to discharge its seeds, so 
that the children can see just how the plant-mother sends 
her seeds out into the world. They should also watch the 
process out of doors. "The veacher cannot understand or 
appreciate the ways of Mother Milkweed until she has taken 
her book some Saturday, and spent an hour or two inamilk- 
weed patch at sailing-time, : 

Now let us see how the babies аге wrapped in their 
cradle. Compare constantly with the babies at home. 
Note how the blanket is wrapped all around the babies, 
with every crack closed up; how it opens at the right time, 
not too early, not too late, and at the right place, where 
there aro no babies to feel the first cool drafts, and away 
from the Stem, where the babies can first see out. and get 
out. How soft and thick it is, the finest kind of a « com- 
fortable”! “ow very smooth and soft is the part that 
comes against the wee babies! Perhaps some child can 
tell about the very soft flannel that mamma wraps next to 
the skin of the little baby at home. ‘The outside wrappings 
need not be so soft. If any of the boys or girls have ever 
Seen their mothers make a « comfortable,” or have discov- 
ered the cotton insi 
tell about it. "Then tear open the covering of the pod, and 
show them the Spongy, cottony interior, 

Is Mother Milkweed as careful about her babies as is the 
mother at home ? 

How the Milkweed Babies are Scattered. This lesson 
will mean comparatively little unless the children have 
watched the process, as urged on the preceding page. 

Many of the children have brothers and sisters working, 
some in one factory or store, some in another, some scat- 
tered in distant cities or States, Why so scattered ? They 
have gone where they could get work or could таке. a 


de of their « comfortable,” have them 
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living. What would be the result if all the hundreds of 
seeds on each milkweed plant dropped down to the ground 
and began to grow together? Could they get soil enough 
Òr sun énough, or rain enough? Very few could grow ог 
even live. Mother Milkweed knows this, so she gives each - 
of her seed babies hairy wings or & balloon. 

The upper scales or seeds, those toward the more pointed 
end of the pod, are on the outside and partly cover the 
others; so they must fly out first. ‘The pod usually splits 
open at the top first. Note how the silky tail on each scale 
divides into two parts, aud how its hairs spread apart, how 
the least wind shakes the pod until the seeds with their 
balloons are shaken out. Now we see why the pods are 
on springs, and why they open toward the outside. As 
the upper seeds escape, those below are pushed up and out 
by the drying and spreading of their hairs, and are slowly 
shaken out of the pod, one or two or a very fow at a time. 

How easily they sail away! How gently they drop to the 
ground! What comes to “he help of the milkweed babies, 

-and carries them along? Perhaps the children can see, in 
a large pod from which the seeds have been partly dis- 
charged, that each seed has a little saddle of its own, on 

- which it rides like a child on horseback, with part of its 
tail on^each side. The seeds are carried on a spindle- 
shaped axis, fastened only at either end of the pod, so that 
it is free to swing, somewhat Jike a hammock. On the 
surface of this, extending from end to end, isa series of 
thin, narrow, projecting ridges; the edge of each of these 
is broken into scallops, forming the “saddles.” Thus 
each seed is kept in place. In each “saddle” is a brown 
line which shows where the undeveloped seed was at- 
tached ; here are the*minute tubes through which the plant 
mother provided each baby with “milk.” These little 
points are probably too difficult for the little folks, but 


376 NATURE STUDY. 


seeing them will help the teacher to appreciata the per- 
fection in every detail shown in the mill 


Dwecd. - They 
can be studied by older pupils. 
Y | héihis axis may be compared toa hammock, NC 3n 
nrocexh the seed babies cling: As the wind moves the pod `- M 
"eciate?th оп its spring, this Tide is twisted, and 
of whisk somes up toward the o en : > cover С 5 
back and te a saipn the side of thc е d pe ‚Жоош 
gradually brit, see how u.time the jammock gx 
seeds which grow". c; “капу ather, POA is apt ү „уд 
the opening. At the same рио! to make the ор 
up, to bring the ends nearer tog Nit се dry pods. E 
ing “gape” more, as shown in the tin pod, and са i a 
If we select a large scale from а A Or lower eno» aal 
pinch off the “rim” from the broad&en plap tie 
press gently, the real baby, the little кт ki 
seen with a short stem and two leaves, ў i 
but readily Separated with a pin. 
Division into Lessons, There should | 
leasons, if the work is well done. 
Lesson 1. The home of Mother Milkwee 
ing of the seed cradles, 


Lesson 2. The milkweed cradle, and the 
«babies are protected, ; 
Lesson 3. The Scattering of the milkweed (bab 
н. In Lesson 1, in which tly 
quite general. and lar ely review. op M. 
EN Беу review, oral expre 
In Lesson 2, the form and attachment of 
portant, and ean be best expressed by а 
drawing of the pod. The teacher -Amy 
be drawn as simple as are to q nd 
thing except that which t S “oe ae Break о 
place it in the position, ‘pod, fasten Ж RA 
inches of the upper er е 1 
д ^ nc c ^ 
" tie leaves and ? - 
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the position in which the children can most clearly see and 
most easily represent stem, “spring,” and pod, and have 
them model them in clay, or draw or paint them. 

In Lesson 3, a careful drawing, somewhat enlarged, of 
the seed baby and its “tail,” and a second drawing of the 
seed and its hairy sail or balloon, will help to impress the 
main thought of the lesson, the way in which the seeds are 


scattered. 

Review Story. The essential thoughts and lessons for 
the children may be gathered up, and “clinched ” or fixed 
in the minds of the littie folks, by appealing to their ima- 
gination by a story somewhat like the following : 


Tue MILKWEED BABIES. 
What I Heard and Saw in the Fields. 


One quiet afternoon last fall І walked out to a field not far from 
here, and sat down to watch all the pretty things I could see. 

А brook ran through the field, near which was a family of waving 
and nodding ferns. You know how the ferns bend and nod, like 
little boys and girls when they get sleepy ! 

Off on the side of the hill was another family, each bright green, 
and tall, and slender, and straight, each gracefully bowing to the 
others, These milkweeds were not as dainty as the ferns; but they 
were just as pretty, in their way. 

In a20rner, not far away, was one —just one — buttercup, stretch- 
ing itself up to look through the fence at the sun, Sometimes he 
would turn his bright face toward the fleecy clouds above him ; some- 
times he would nod toward the ferns or the milkweeds. 

I listened to the brook singing, and heard the wind whistling softly 
in the trees over me. Suddenly there was à whisper near me. І 
looked all about me, but could see nothing. When I moved it was 
quiet, Y sat very still, and soon Theard it again, It seemed to come 
from the ferns. In one place they were growing around ina circle, 
and all seemed. to be looking toward one who was nodding more than 
the others ; and the scund came from this fern. Now I could hear 
the words : А 

ч Yes,” the voice said, '* yes, I have been watching that milkweed 
family up there all summer. , They are not nearly as pretty as some 
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of you ferns; but they have been working so hard, and live to- 
gether so happily! Some of the grasses tell me that they can feel 
the milkweed roots growing, growing, growing ever so far under the 
ground. The buttercup Says that the roots БО down very deep in the 
ground, and leave the part of the earth near the top for the roots of 
the smaller plants; and that they work, work, Work all the time, 
night and day. All summe” they have been making milk. | When 
Were going to do with so 


enough to say, * You wait until 
next fall, and then you will see,’ 


“І һауе watched the stems growing up and carrying those thick, 
heavy leaves, so different from ours. I would think that they would 
but the more leaves they have to carry the 

better they seem to like it. When I asked them one day if they did 
ired, they looked so Surprised. ‘Tired » We tired ? Why, 


all that we do, The most 
Wonderful thing is going to happen next fall. "We are getting ready 
loads and loads of milk for it... When І asked what was going to 
happen, she laughed such a funny laugh, and only said, ‘You wait 
until next fall, and then you will find out, Now they haye to carry 
those heavy green things at the top, — ‹ pods? they call them, — and 
they seem happier than ever. It is nice to have happy neighbors, 
even if you can’t see what makes them so happy. 

“ The leaves, those thick, heavy ugly things, so different from the 
beautiful leaves that we ferns have — ” Just then T heard another 
voice, so different from the first; I looked all about, and could see 
only a robin in the tree above us. The sound Seemed to come from 
him, « Ugly! that's all youknow, If you could be as high'as Таш, 
апа could see how kind and thoughtful those le 
never call them ugly. They are thick, but th 
so much milk to feed their little brothers 


ether above them, at the 
ey keep them at night, and in 
Never again call the milkweed 


very top of the stem ; and how warm th 
the daytime, too, when it is cold.1 
leaves ugly.” Р 

1 The little folks are intensely interested in seeing, not merely being told, 
how the upper leaves of the milkweed move up, toward night, to close over 
the “ baby leaves,” and spread out again in the morning. 
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+ Just thgn the robin heard another bird calling him, and away he 
flew. 

For a time all was quiet. Soon there was a new voice, so bright, 
гапа happy, and full of sunshine, that I turned toward the buttercup, 
the most sunshiny thing I could see. The plants call him “Little 
Sunshine.» But you shall hear for yourself. 

“The milkweed leaves," said the Buttercup, ‘told me a secret 
the other day. They seemed to be just dancing with joy, and I asked 
them what made them so happy. ‘Why, don’t you know,’ said 
they. | + We thought everybody must know it. Don't you see these 
pretty flowers above us? For months and months we have been 
working for those, and waiting for those, and now, now ’— how the 
leaves danced —‘ they are here. But that isn’t all. Something else 
is coming’ When the flowers drop off—then, then — oh ! won't it 
be wonderful." But that is all they would tell me. They went on 
dancing and laughing, but would not talk. I smiled and smiled at 
them unti] I suppose they thought they had to say something. Then one 
of the leaves added, Would you like to know, Little Sunshine? It 
is a great secret, and we cannot tell any one. But you wait until 
next fall and you will find out.’ 

“I asked the flowers. Опе of them said, t We would like to tell 
you, Little Sunshine; but it is a long, long story, and we are very 
busy making honey to feed these hungry bees. You wait until next 


* fall and you will find ош??? 


` As the buttercup was speaking some bees came towards him. He 
smiled at them — he smiles at everything; you know — and said, «І 
must see what I can do for these bees.” Then all was quiet again. 

By this time I wanted to find out for myself what made the milk- 
weed leaves so happy. It was fall now, and perhaps I could see if I 
watched the milkweed carefully. 

Very quietly I moved toward the milkweeds and sat down. At 
once І heard a new sound. At first I thought it was the rustling of 
the leaves, it was so low and gentle; but soon I could hear what 
seemed like hundreds of little voices. You may be sure I lay very 
quiet, and listened ала listened. Many voices were saying so softly 
and gently, “ Please can't we get out ?? Others, and they sounded 
sleepy, said, ** Oh, no! we are not ready yet. We want to stay a 
little longer. . It is so soft and warm here in our cradle.” 

Cradles? Where were the cradles? I could not see any. The 
voices seemed to come from near the top of the milkweed stem, from 
some green things I had heard called milkweed pods. 


380 . " NATURE STUDY. 


As I watched these some of the Voices began to sound clearer, 
One green pod showed a little crack near the up 
and — well, I cannot tell you what I saw ; it was too pretty to tell 
about. I thought I had seen some pretty cr; ү 
Jaintiest. It rocked back and forth so gently. It had the dinest, 
smoothest lining. At first I could see inside only the softest, finest, 
whitest silk, I looked again; and then — well, maybe you won't ‘be- 
them —there were in that cradle hun- 
dreds, yes hundreds of babies, Some, those near the top, were wide 
awake, and trying to get out 5 Some were just waking up ; and some, 


with only two 
'etimes pushing ара pulling, and sometimes, I 
am afraid, quarrelling. But the little folks in this cradle were not 
quarrelling, or even pushing one another, Each had his place, 


; and one peeped out, Then I saw 
not find any arms, I began to 
те going to get a living. "They cer- 


аг on those weak little legs. I could not see 
how they could even stand up on them, 


J ause they could not 
get air to breathe, Poor babies | they would have а hard time of it. 
I watched the baby who was farthest out. 


; ànd — what was the mat- 


ter with his legs ? They seemed to be getting thicker and thicker. 


Suddenly out he jumped ; and his legs Changed, right before my.eyes, 
into — it would be hard for me to believe it if I had not seen it — 
into wings, the daintiest, fluffiest, most beautiful wings; апа away he 
went, carried by a puff of wind which h 
Then another, and another, and another са 
Spread its wings, and flew away, ' 
І had been so interested watchin 
hear nothing else. Now I heard 
The stem of the milkweed w. 
the roots how the babies we 


me out in the same way, 


g the babies that I could see or 
all about me the funniest sounds, 
as laughing, and at the same time telling 
re flying away. The Wonderful thing for 
which all had been working and waiting had happened at last, ‘he 
milkweed leaves, every one of them, were dancing and singing, 
“t Didn't we tell you so? Didn't we tell you, all if you would wait 
until fall you would find Out?" The robin Was singing his happiest 
song. ‘The ferns were nodding, and bowing, and dancing for joy. 
The buttercup was smiling and laughing and chuckling all at once. 


appened along just then. е 
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He looked жо jolly and so funny I had to laugh myself; I could not 


help it. 
Suddenly all was still. I listened, but could hear nothing. I 


rubbed шу eyes, as if I had been asleep. There were the ferns, and 
the milkweeds, and the buttercup by the fence. Just flying away 


was a robin.! But all was quiet. _ - 
Had my laugh frightened them? Or had © been asleep, and 


dreamed it all? I was never quite certain. 


THE DANDELION. 


Material. If two or тее dandelion plants, with buds 
and flowers, are carefully dug up, as directed in connection 
with the study of the mallow, and are planted in the school- 
room, the children can see all stages in the formation, ripen- 
ing, and scattering" of the seeds. The writer has kept for 
six weeks, in jars of water in the schoolroom, dandelion 
plants from which all soil had been washed;.and has thus 
studied with his pupils the growth and development of 
roots, leaves, flowers, and seeds. (See Chapter I. and Fron- 
tispiece.) 

Life and Structure. This has been very carefully studied 
in Chapter I. Touch lightly on minor points of structure 
and details of life-history, most of which are too difficult 
for first-grade children. Mother Dandelion, like most other 
mothers, has some ways of caring for her babies which are 
more or less peculiar to herself. Dwell on these, rather 
than on the features in which all plant-mothers are alike. 
Some of these characteristic adaptations, easily discovered 
by even. first-grade children, are:— 

The storing up of * milk? in the root, which loses its 
« milk? and becomes spongy as the seeds ripen. Why? 

The position of the flower-buds or “seed-cradles” in 


the bottom of the hollow at the middle of the rosette 


formed by the leaves. Why? 


382 NATURE STUDY. 


The pushing up of the buds or « seed-cradles” by the 
lengthening of their stem. Why? 

The green blankets (bracts) covering the buds, and the 
way in which Mother Dandelion turns them back so that 
the very small seed babies cari feel the sunshine ; at night 
these blankets are drawn over the babies again. 

The bright yellow quilt which covers the seeds. Do not 
attempt, with the little folks, any detailed study of the 
parts of the flower or florets, i 

- The closing of the geed-cradle, sometimes for several 
days. What can be going on inside ? 

Ripening and Scattering of Seeds. Observe with the 
children — do not merely tell them or observe for them — 
such points as the following : — 


The lengthening of the flower-stem until the seed-cradle 
is pushed up far above the plac 


e where it was first seen, 
The fading and pushing up and final dropping of the 
Yellow quilt, and the appearance of a white silky blanket 
in its place.. 


The turning back of the green | 
the many, many brown seed babi 
eradle, each baby with one long 
with many long, hairlike fingers, 


The changing of the Cup or saucer (receptacle ) in which 
the seeds are fastened into a flattened ball, shaped like a 
door-knob, causing the seeds and their arms and fingers to 
Separate. 

The way in which these arms 
until they form the beautiful h 
pretty as the milkweed 
more dainty. 

Now comes the helping wind,— or a’ blow” from some 
little mouth, perhaps trying to learn whether mother wants 
her or what time it is,— and away go the seed babies, each 


lanket, showing at last 
es at the bottom of the 
white arm, like a hair, and 


and fingers spread apart 
airy ball. “Isn't it almost as 
cradle, or hammock ? It is much 
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with itsgrm and fingers changed to a balloon. Why did 
Mother Dandelion lift her seed babies up so high ? Why 
„did Mother Milkweed make her seed cradles, or pods, so 
near the top of her stalk? Why did the milkweed pod 
gape open so wide? Why does the dandelion mother turn 
her cradle inside out, and change'it into a hairy ball, when 
and not until her seed babies are ready to fly ? 

How many seeds there are? How far they go?. Do 
you think the wind enjoys carrying the babies about? 
How gently they settle to the eargh! There they will go 
to sleep. The trees will scatter their leaves over them, 
and Jack Frost will send a warm snow blanket for them. 
They will rest all winter long. Then what will happen 


next spring, when the rain taps,and the sun shines, and 


the birds sing ? 


Review STORY. — DANDELION Downy. 
* 


“4s Floss-Hair ran out to play in the sunshine among the dandelions. 
Grandmamma watched her from the doorway where she sat spinning, 
her little bright head in its halo of silky gold. Suddenly Floss-Hair 
paused, and turned a questioning glance towards the doorway. 

u Grandmamma looked very lovely to Floss-Hair from where she 
stood. А silvery sunbeam danced around her spinning-wheel, so 
that she seemed to spin behind a veil of gossamer ; and in her gray 
dress, with her quiet eyes smiling out from under her white, smooth 
hair, she was more than beautiful. 

u Floss-Hair broke a downy seed-globe from its stalk, and blew it 
one, two, three times. The plumes fluttered around her in the air; 
not one was left on the. stem. * Grandmamma wants me,’ she said, and 
ran baek to the door. * What was it stopped your play, little опе?’ 
* Why, there is scartely a dandelion left there in the grass ; and in 
théir places are rows of round gray heads, standing up like ghosts. 


Why need flowers die, grandmamma p 
*t -Did you see where the seed-feathers went, Floss-Hair, when you 


blew them from the stem ?* 
“© Oh! into the air, to sail off on the clouds perhaps.’ 


к No, no, dear ; some of them glided away to hide under the velvet 
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grass of the lawn, where they will sleep all summer and all winter, 
and next spring will come out again, wide-awake young dandelions, 
And see there, the yellow-birds are taking the gray plumes to weave 
into the lining of their nests, and hundreds of little shivering birds 
will be thankful another year that the golden blossoms were changed 
to dandelion down.’ : 

“ бо the dandelions are spinning silk to line the birds? nests with,’ 
said Floss-Hair; ‘and grandmamma sits and spins for me. Dear 
grandmamma, your hair is gray and soft like dandelion-down, — I 
hope no cruel wind will ever blow you away from me.’ ‹ But, little 
one, my hair was once all fly-away gold like yours, Call me Dande- 


lion-Down, the phantom of æ little Floss-Hair that played among the 
meadow blossoms Seventy years ago.’ d 


** No, no, grandmamma, I will not call 
any more; it is a little, common yellow flower turned to an angel, 
Scattering blessings about the world, like a white-haired grandmamma 
I know, who has kind words always ready to, give everybody. If 


people could only be sure of growing good and lovely as they grow 
old |? 


“The next Spring little Floss-Hair Stray. 
délions ; for the chair in the doorway w; 
wheel was still. But the child’ 
memory was a nest of warm 


dandelion-down a ghost 


ed silently among the dan- 
as vacant, and the spinning- 
5 heart was not wholly sad. Her 
and tender thoughts, that Seemed flutter- 
ing back to her from the dear, silver-haired friend, now one of the 
white angels of heaven." Lucr Larcom. 


DIVISION INTO LESSONS. 


Lesson I. How the Dandelion Seeds 
Step I. How the Milk *s 
Seeds, 


Step-IL How the Flower Buds are P 
Step ПІ. How the Flor 
Step IV. How the Flow 
Lesson IL. How the Dandelion Seeds are Lifted Up and 
Scattered. 
Step L How the Flower 
Step II. How the Coroll 


are Made. 
Stored for Flowers and 


rotected. 
ets are Protected. 


ver gets Help from the Sun: 


is Lifted Up. 
аз are Pushed off, 
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StepsIIL How the Seed Balloons are Made. 
Step IV. How the Seeds Get Out of Their Cup. 
Step V. How the W ind Helps. 


Lesson III. Supplementary Reading and Literature. 

A Dandelion. Florence Bass? In “Plant Life.” 

To the Dandelion. Lowell Portions ean be read. 

A Dandelion. Louise M. Hodgkins. In “ Fairyland 
of Flowers.” 

How West Wind Helped the Dandelion. Emilie 
Poulsson. In In the Child's World.” 

The Apple Branch. Andersen. In * Classic Stories 
for Little Ones.” 

Hiawatha. The Four Winds. Legend of dandelion 

. near end.* 


OTHER PLUMED SEEDS. 


А In connection with the seed study bring into the school- 
. room the fall flowers, and watch them “go to seed.” 

This will help the children to appreciate the flowers, and 
make them familiar with their names. 

After the dandelion the children may study other hairy 
winged seeds, — aster, golden-rod, clematis, — touching 
lightly on the history and prophecy which can be read in each 
seed, emphasizing their adaptation to their work and special 
preparation for dissemination, and gathering all about the 
milkweed or dandelion as a centre and a bond of union. 
(See Fig. 32.) 4 

Encourage the children to collect and bring in all the 
seeds with hairs, like those of milkweed and dandelion, 


which they can find.. They will find many at this season, 


*t When all the lovely wayside things 
Their white winged seeds are sowing.” 
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It will) be most helpful to take the children out for a 
field lesson to study the “white winged seeds," such as 
- those of the thistle, aster, golden-rod, and sow thistle. 


“Oh, downy, dainty little wings, 
1 Wild floating wings like silver spun, 
That dance and glisten in’ the sun ! 
You airy things, you elfin things, 
That seed-time always brings, 
Oh, are you seeds that seek the earth, 
The light of laughing flowers to spread ? 
Or flitting fairies, that have birth 
When autumn’s flowers seem dead ? ** 
Adapted. Author not known. 


THE MAPLE SEEDS AND OTHER WINGED SEEDS. 


The maple seeds*may be a type of these. They can be 
found in the grass under the maple trees. The seeds of 
the Norway maple remain on the trees until-autumn. 


Fig, 33. Ash Seeds. 


Я 
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At this season the ash seeds may occasionally ^e found, 
still clinging to the tree. (See Fig. 33.) Note where and 
how they are fastened, how they separate from the ошен 
tree, how they sail away. Gibson (see his “Sharp Eyes, 
article “The Ash Paddle and the Birch Bark!) suggests 
that they furnished the Indians the models for their 
paddles. 

In the linden or basswood (see 
Fig. 54) the clusters of little 
spherical seeds, each cluster with 
a wing, often remain on the tree 
late in the winter. 

The cones of the sprucé, pine, 
hemlock, and other evergreens fur- 
nish many winter flyers. If the 
Fig. 34. Lindep Seeds. cones be gathered at this season 


they will soon open in the warm 
Schoolroom, and furnish material for the study of other seed 
cradles and their winged babies. 


Tur Burdock. 
What the Burdock Was Good For. 


“t t Good for nothing,’ the farmer said, 
As he made a sweep at the burdock’s head ; 
But then, he thought, it was best, no doubt, 
To come some day and root her out. 
So he lowered his scythe, a 


nd went his way, 
To see his corn, or gather 1 


his hay 3 

And the weed grew safe, and strong, and tall, 
Close by the side of the garden wall. 
* Good for home,’ cried the littl toad, A 
As he hopped up out of the dusty road. 

He had just been having a dreadful fright, 

The boy who gave it was yet in sight. 
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Here it was cool, and dark, and green, 
The safest kind of a leafy screen. 

The toad was happy ; * For,’ said he, 
‘The burdock was plainly meant for me. 


= 


* Good for a prop,’ the spider thought ; 

And to and fro with care he wrought, 

Till he fastened it well to an evergreen, 

And spun his cables fine between. 

Twas a beautiful bridge — a triumph of skill, 
The flies came round, as idlers will ; 

‘The spider lurked in his corner dim, 

The more thattame, the better for him, 


& ‘Good for play,’ said a child, perplexed 
To know what frolic was coming next. 
So she gathered the burrs that all despised, 
And her city playmates were quite surprised 
To see what a beautiful basket or chair 
Could be made, with a little time and care. 
They ranged their treasures about with pride, 
And played all day by the burdock’s side.” 

A. S. R. 


"Will not this be a good thought with which to begin the 
study of the despised weed? Why not let the children 
play for a while with the burrs, and help to make “ baskets 
and chairs” and other “treasures ” ? Then we will cer- 
tainly have the sympathetic interest, which is the best 
foundation, the only real foundation, for work. 

Study of Burdock Burr. Tt may be wise to bégin with 
that about which the children know most, or in which they 
aré most interested, the burr, and to;centre about that all 
the study of hooked or barbed seeds. (See Fig. 35.) 

After the boys and girls have played with the burrs, or 
have touched them to their clothes, and are thoroughly con- 
vinced of their “sticking” properties, have them discover 
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— do not tell them — what makes the burrs stick. Note 
the stiff hairs, or the spines, each with an incurved hook at 
the outer end (compare with a fish-hook); their great num- 
ber, and the way.in which they project in all directions, 
and how they adhere. Draw on the blackboard, aj directed 
by the pupils, or have them draw, an outline of a burr with 
two or more of the spines and hooks, 

Have the children open a few of the ripest burrs, and 
discover the many seeds in each. These are another kind 
of “seed-cradle.” They will almost certainly discover in 
some of the burrs little white grubs which have eaten some 
of the seeds (Haven't they as good right to them as we 


have to our grains and fruits ?), and have taken possession 
of part of the cradle. 


Formation of the Burr, 


Have a whole plant, showing 
roots, stem, leaves, flowers, 


in different Stages of develop- 
ment, and the"purrs. Tt is important to relate the burr to 
the whole of which it is a part. 

Perhaps some of the children who have tried to pull it 
can tell how strongly it is fastened in the ground. Tf the 
farmer had cut it off, this great root would have gone to 
work at once, and have made more stems, and leayes, and 
flowers, and burrs. What a strong stem, and what great 


_ leaves! How much work they can do! They made it 


“cool, and dark, and green, the safest kind of a leafy 


Screen," for the toad, Toward the upper part of the plant 
are smaller leaves. What are they good for? If the chil- 
dren are really seeing and thinking, not merely listening 
and absorbing, they will discover that between these and 
the stem the flower-buds nestle. Shall we call them the 
nurses of the buds ? 

With good material, the children sh 
with very little aid from the teacher, t 
velopment of flower-bud into flow 


ould be able to see, 
he stages in the de- 
er and burr, and should 
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discover for themselves that the flower forms the, burr, and 
that the enclosing cup of the bud and flower changes into 
the cradle which holds the seeds. 

What has each part—root, stem, leaves, flower—done for 
the seed-cradle ? $ 

Scattering of the Seeus. But this seed-cradle does not 
open, as do those of the milkweed and dandelion. It will 
not even let the seeds get out. Often it hangs on the 
burdock-stem all winter, rocking, rocking, month after 
month, in the wind, but keeping every seed shut in, And 
the burdock seeds have no wings.» How are they going to 
get about in the world ? 

Try to have the little folks think 
telling them — how the burdock bab 
children tell how they 


— do not spoil it by 
ies travel. Have-the 
“catch rides” on wagon or sleigh, 
or on father’s shoulders. What do they have to hold fast 
with? Ате their fingers straight or bent when they are 
holding fast? То what does the burdock cradle catch 
fast? How does it hold fast? Draw from them how 
the burdock «catches rides” from boys and girls, cows, 
dogs, cats, all sorts of animals. Why? It has no sails to 
catch the wind, so it makes other things scatter it where 
it may find a place to grow better than that about the 
mother-plant. In the milkweed each seed has a wing; in 
the burdock the seeds can only lie in the cradle until they 
are “spilled out,” or the cradle falls to pieces; but the cra- 


dle has hooks to “catch rides,” carrying the seed babies 
with it. 


Other Hooked or Barbed Seeds. 
other common plants are scattered by means of hooks 
or barbs. (See Fig. 35.) In most of them the hooks 
are fastened to the seeds themselves, — ор to what we 
must allow the children to call seeds, although the 
botanists may assure us that they consist of the seeds 


The seeds of several 


FALL PLANT STUDY. 393 


and other parts about it,— rather than to the seed- 
cradles. 

The cocklebur, abundant as a weed in many parts of the 
"United States, has a rather large ellipsoidal seed-vessel, 
armed wijh hooked spines, ehclosing two large seeds. Note 
the two long spines at one end, the many shorter hooked 
spines, the disagreeable odor by which it is protected, and 
the two cavities within, each containing a seed. 

The burr-marigold, or beggar-ticks, can be found in all 
stages of development during the fall. Each ripened blos- 
som has many seeds. * Each seed has two stiff, pointed, 
barbed spines, giving it a slight resemblance to a two-tined 
pitchfork; hence the children commonly call them “ pitch- 
forks.” In this, and in the equally common stick-seed, the 
seeds separate from the seed-cradle. 

„ Sharp eyes will discover in fields and backyards many 
other hooked or barbed seeds. Interest the children in col- 
lecting all they can find. 

The article and illustrations on “ Seed Tramps,” in Gib- 
` son's Sharp Eyes, will repay study, and be helpful in this 
work. 

THE CHESTNUT. 
Purpose. An exquisite illustration of another way of 


protecting seeds. 
Suggestions for Study. Tf the children know something 


about “chestnutting,” begin by getting them to tell all they 
can about the gathering of chestnuts, the teacher telling 


what the children’ do not know. 
‘Tt ma; increase the interest to tell about another chest- 
nut gatherer, the squirrel, and about his winter home and 


the store of food he collects. 
If there are chestnut trees in the neighborhood, bring out 


some of the characteristics of the tree, its great spreading 
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branches, and deep-green, large, rather long and narrow 
leaves, with long teeth scattered along the sides. Where 
do the chestnuts grow? How fastened to the tree? How 
arranged ? ë 

If the trees are not accessible, try to have a brinch bear- 
ing leaves and burrs, so that the burrs can be related by 
the little folks to the tree. 

The children will need little help in noting : 


How the burrs like to keep together, two or three grow- 
ing from one branch. f 
How tightly they are closed unti! the nuts are ripe, with 


an armor of sharp branching spines on all sides. What is 
the use of the spines ? 


How they burst open when the frost tells them that nut- 
ting time is here, revealing the two or three browa nuts 
within. ! 

How the nuts are arranged and fastened in their cradle, 
and how easily they fall out when ripe. 

How velvety and beautiful is the lining of the cradle. 
Did ever a baby have a softer, richer wrapping ? 


Perhaps some of the nuts will show the little hole 
through which another chestnut lover, the worm (or cater- 


pillar), has made his way, and he may he discovered feast- 
ing within, 


Do you wonder that he is so fat, with such & 
Store of food?  Hasn't he as good right to it as we have? 


The following, read with the children after they have 
seen all that they can, will add much to the study. 


AMONG THE Nurs. 


“А wee little nut lay deep in its nest. 
Of satin and down, the softest and. best ; 
And slept and grew, while its cr; 


adle rocked, 
As it hung in the boughs that in 


terlocked. 
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Now the house was small where the cradle lay, 
As it swung in the wind by night and day ; 
For a thicket of underbrush fenced it round, 
This little lone cot by the great sun browned. 


The little nut grew, and ere long it found, 

There was work outside on the soft green ground ; 
It must do its part so the world might know 

It has tried one little seed to sow. 


And soon the house that had kept it warm 
Was tossed about by the winter’s storm ; 
The stem was cracked, the old house fell, 
And the chestnui burr was an empty shell. 


But the little seed, as it waiting lay, 
Dreamed a wonderful dream from day to day, 
Of how it should break its coat of brown, 
-And live a a tree to.grow up and down.” 
Author not known. 


If all the chestnuts grew, how close together the trees 
would be; they could not live. The good tree mother 
makes more nuts than she can possibly need, and thus 
! feeds the squirrels and — boys and girls. " 

Round out the thought by picturing the family gathered 
about the evening fire roasting the chestnuts, or by telling 
how tbe early settlers were kept from starvation by the 
store of nuts the trees had made for them. 


FALLING AND COLORING OF LEAVES. 


«October is the month of painted leaves. Their rich 
glow now flashes round the world. As fruit and leaves and 
the day itself acquire a bright tint just before they fall, so 
the year near its setting. October is its sunset sky ; No- 
vember, the later twilight." — Henry D. THOREAU, “ Ex- 
carsions.” 
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Our best literature abounds 
Autumn tints and autumn fruits 
artist and poet, and the child 
their love of beauty and nearness to nature. 

No more beautiful Study can be desired ал autumn 
leaves, beauty of color, beauty of use. 

Their summer work is done. 
them to breathe, and throw out уу, 
beautiful is their leave-taking ! They clothe their old 
mother with all the hues of sunset. "Then quietly, con- 
tentedly, they Slip away. Good Mother Nature knows 
what a burden to the tree they would be, how they would 
catch the winter wind, and hold the snow. They have 
other work to do, They drop down — to die? Oh, no! 

plants from the winters cold. То 
nestle quietly through the months untilin the spring and 
summer, water-ang. air, the two great workers of the world, 
with their humble helpers, the Worms, turn them into food, 
from which other plants make new leaves and flowers. 


Busy, busy leaves! Resting, yet always working, always 
helping. 


» Centre the study of the le. 


studied in early fall. Take th 
and other maples, 


Let them reve] among the leaves. Get them to collect 
and press the most beautiful, and decorate their rooms. 
Dwell on their beauty of color, and form, and use. 

It matters little whether the children can draw and 


describe them exactly. т matters much whether they 
love them, and appreciate 


the beauty with which God has 
surrounded ег, understand better the significance of this 
season of— death ? No, of transition, preparation for rest 
and for other work, 


T'his will give the point of view the vantage-ground from 


in tributes to: autumn. 
have ever appealed to 
and the poet are near akin in 


The tree no longer needs 
ater, and make food. How 


aves about the maple tree, 
e children out to visit this 
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which tegcher and children can wee so much in leaves. Our 
literature is full of beautiful thoughts about autumn. Give 
them to the children. They will understand more than we 
fhink. Much for the children can be found in the fol- 


lowing: i л 
«Теге is a beautiful spirit breathing now 
Its mellowed richness on the clustered trees, 
And, from a beaker full of richest dyes, 
Pouring new glory onthe autumn woods, 
And dipping in warm light the pillared clouds.” 
e - LONGFELLOW. 


©“ Softly breathes the west wind beside the ruddy forest, 
Taking leaf by leaf from the branches where he flies. 
Sweetly streams the sunshine, this third day of November, 
"Through the golden haze of the quiet autumn skies.” 
Bryant. 


“ One mass of sunshine glows the beech ; 
Great oaks, in scarlet drapery, reach 
Across the crimson blackberry vine, 
Toward purple ash and sombre pine. * 


Our forests that so lately stood 
Like any green familiar wood, 

Р Aladdin’s wondrous tale repeat ; 
The trees drop jewels at our feet. 


With every day some splendors strange ! 
With every hour some subtle change ! 
Of our plain world how could we guess 


Such miracles of loveliness ? ” 
Lucy Larcom. 


“ What means these banners spread, 
These paths with royal red 
So gayly carpeted ? 
Comes there a prince to-day ? 
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Our earth such homage pays, ` 
So decks her dusty ways, 

And keeps such holidays, 

For one, and only one,” 


Lowen. 


Down то SLEEP, 


“І never knew before what beds, 
Fragrant to smell, and soft to touch, 
The forest sifts and shapes and spreads ; 
І never knew before how much 
Of human sound there is in such 


Low tones as throug! 


h the forest Sweep 
When all wild things lie ‘down to sleep,’ 


Each day I find new coverlids 
Tucked in, and more Sweet eyes shut tight, 
1 Sometimes the viewless mother bids 
Her ferns kneel down full in my sight, - 
I hear their chorus of * Good-night ; * 
And half I smile and half I weep, 
Listening while they lie ‘down to 51еер,? э, 


Heven Hunt Jackson. 


How tne Leavus Came Down. 


“ PI tell you how the leaves came down," 

The great tree to her children Said : 

Youre getting.sleepy, Yellow and Brown, 
Yes, very sleepy, little Red.” 


“ Ah,” begged each silly, pouting leaf, 
** Let us a little longer stay ; 

Dear Father Tree, behol 
"Tis such a very ple: 
We do not want to 


d our grief ; 
asant day, 
go away." 


So just for one more merry day 
To the great tree the leafiets clung, 


m 


— eS 
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Frolicked and danced, and had their way, 
Upon the autumn breezes swung, 
Whispering, all their sports among. 


© Perhaps the great tree will forget, 
And let us stay until the spring, 

If we all beg, and coax, and fret.” 
But the great tree did no such a thing; 
He smiled to hear their whispering. 


© Come children a2, to bed,” he cried ; 
And, ere the leaves could urge their prayer, 
He shook his head, and far and wide, 
Fluttering and rustling everywhere, 
Down sped tho leaflets through the air, 


Isaw them; on the ground they lay, 
Golden and red, a huddled swarm, 
Waiting till one from far away, 
White bedclothes heaped upon her arm, 
Should come to wrap them safe and warm, 


The great bare tree looked down, and smiled, 
*t Good-night, dear little leaves,” he said, 
And from below each sleepy child 
Replied, ** Good-night,” and murmured, 
«It is so nice to go to Бей." 

Susan COOLIDGE. 
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NOVEMBER, 


Work for the Month. The final prepar: 
for the winter. The work of the pl 
the plant gives to man, 


ation of the planc 
ant complet:d. What 


THE STUDY OF FRUITS, 


ant as a whole, and in its rela- 
— to soil, water, air, and sun. We 
ations of the parts — root, stem, leaf, 
le plant and to each other, and have 
€ special use or function of each. 

eds are being ripened, and scattered 
all about us, we have placed special emphasis on the seed, 
its formation, protection, and dissemination, During the 
bright October days our boys and girls have seen the dan- 
delion and thistle and milkweed Seeds, and hosts of others, 
flying through the air, and have learned, perhaps, in their 
manufacture of baskets and furniture out of burdock burrs, 
how and why they are scattered, 
* If the teacher has been wise, her pupils have talked and 
written abont the seeds, and have made drawings of them. 


They have expressed that with which they have been im- 
pressed. 


Has the little seed, for whose formation, protection, and 


dissemination all nature seems to be co-operating, led them 
to think? Has it interested them? Has it given them à 
glimpse of the great thought, of the purpose, back of it? 
Has the study of plant and flower and seed helped them to 
see a little more clearly and to tell a little more truthfully ? 
Then the work has been a Success, although not a name nor 
a fact of structure or classification is remembered. 


But the bright October days have gone, and with them 
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the sunshine and flowers and butterflies. Perhaps the days 
are gloomy ; clouds have succeeded sunshine. The leaves 
are falling, and the branches are becoming bare. The milk- 
weed is shrivelled and shapeless, its cradle empty, its seed- 
babies scattgred. The plant world seems to be dying. 

Is this the end? Can we study plants now? Yes; no 
better time for some phases of plant study. The work of 
the plant is completed. What has 15 допе? What is the 
result of all its labor? ‘The fruits have been gathered, 
With the result of it all — the fruits — in our hands, what 
better time for looking back ? 

We can study the fruit from three points of view: 

First. In its relations to the tree, as the result of the 
work of the tree, aided by sun and rain and soil and many 
other of Mother Nature’s helpers, and as a preparation by 
the tree and Mother Nature for the future. 

Second. In its relations to man, —the ways in which 
man cares for and helps the tree, and the use he makes of the 
* fruit, Here there is endless opportunity for observation 
"апа supplementary talks and stories and reading, — work 
which may be done at any time during the winter. Such 
work should be based as much as possible on observation.. 
Even when it is merely given as information, told the pupils, 
or read by them or to them, it will help them to look at 
the plant and the world in general more broadly, and will 
make the plant work more practical. We must remember 
that from the plants man gets all his food (directly or 
indirectly), all his clothing (directly or indirectly), all his 
fuel, all his light {except that from the heavenly bodies), 
and most of his tools, utensils, and building materials. 

Third. In its relation to tlie Creator, the Thanksgiving 
thought. Whether we look backward to the work of the 
plant in the formation of the fruit, or forward to the prep- | 
aration for winter and spring; whether we consider the 
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the time of the ingathering of the fru 
the "Thanksgiving Day which our for 
this season. The fruit study should n 
child, develop 
ing, give him a better knowled 
broader view of his relations 


etter appreciation of his 

higher relations, ; ‹ 
Special care wi 
these lines of thought, to base the Work, as far as possible, 
on individual observati ; and to draw out 


; e teacher. There 
. 18 danger of such work degenerating into mere « talk,” with 


THE APPLE, 

Material, An apple for every two pupils, or at least 
‘for every four pupils. Select apples which are regular in 
form, have a stem, and show most clearly the five pointed 
divisions of the calyx (forming a star at the “eye” end of 


the fruit) and many shrivelled threads (the remains of the 
Stamens), i 


LESSON І, OBSERVATION AND MOULDIN 


Step Т. Form and Color, 


The children wil] Say “ Round.” 
ment, “Round like a ball.” Is it exactly round like a ball ? 
* Наз a hole or hollow in on 


€ side,” some little one will say- 
“Only one hollow?” « Has a hole or hollow in two sides,” 


or, better, in the top and bottom, 


G OF APPLE. 


Get a more exact state- . 
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In опе, hollow is the stem (the children will certainly 
call this also “round,” but pin them down to a more exact 
statement, such as “round like a pencil”), green (or brown Dy 
hard and tough. In the other hollow, called the “ eye," are 
five little brown pointed parts, looking together like a five- 
pointed star. (Often they are dried up; to.make sure that 
the children see them, the teacher should point them out on 
an apple in which they show clearly.) Ina hollow at the 
centre of the “eye” are, in many cases, many dry threads, 
some with little knobs at the end (the stamens). 

Often in the pit at the eye end is a quantity of dry 
powder, the castings of the apple “worm” inside. Try to 
find.another hole from which the “worm,” or caterpillar, 


has probably escaped. 
Note:the character and variations of the coloring. 


Step IT. Moulding the Apple in Clay. 

Emphasize thought that each child must copy the apple ` 
on his desk, and tell the truth about it as well as he can. 

LESSON IT. OBSERVATION OF INTERIOR OF APPLE. 

Step I. Study of Cross-Section. 

Give,children apples divided midway between stem and 
eye. They can easily see the rather tough skin, the flesh 
sometimes showing a division into an outer and inner por- 
tion quite sharply distinguished, and the star-shaped core, 
consisting of five cavities, or “ rooms,” in each of which 


usually live one or two brown seeds, 


Step II. Drawing Cross-Section. 
Teacher draw first on blackboard, at direction of children, 
showing position of skin, core, and seeds. Why not call 


the drawing “The House the Apple Tree Built for Her 
Seeds.” After showing the children how to draw the 
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picture, erase, and have children draw on the blackboard, 
placing sections of apple so that all can clearly see them as 
they draw. Drawings made by the children on the black- 
board on a large seale, with a free-arm movement, are 
better than little drawings made on sl 
with cramped finger movement, 

Have the children select two or three of the best draw- 
ings, and tell why or wherein they are best, Teacher will 
find it wise to commend others which are best, not in the 
result, but in the effort made, 

Step IIT. Study of the С ‘ore, B 


Split some of the cut halves lengthways through one of 

. the divisions of the core. Notice how the “rooms” for the 
Seeds are almost as long as the apple, extending from near 
the stem almost to the eye, but are very narrow; how 
smooth and shining, how thin and yet how tough, the walls 


> are, how smooth the Seeds are, and how easily they slip 
through the fingers, 


ate or paper mainly 


Step IV. The Uses of the Parts. 


Approach from the children’s point of view, Centre all 
about the seeds. What is the use of the seeds to the apple 
tree? Why does Mother Nature or Mother Apple ‘Tree 
place them in the centre of the apple, Just as she placed the 
buttercup and mallow seeds in thi 


Why put them in Tooms with these 


we not eat the apple соге? The apple tree does not want 
her seeds eaten, Why give each Seed or every two seeds а 
room? Why make seeds 80 smooth and slippery ? Per 
ir mouths. (It may ulso 
itate their passage through the ali- 
ing chem from the diges- 


0005 so prettily in а Star. 
form? Mother Nature tries to make everything beautiful. 


tough walls ? Why do 
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Why put around the seeds the fleshy part of the apple, 
which we like to eat? ‘Think how, when we have eaten the 
apple, we throw away the core and the seeds, and how the 
ápple is sent all over the world. This is another way. in 
which Mother Nature gets us to help her scatter her seeds. 
What is the use of the skin? (Anapple in the schoolroom 
with a little of the skin removed wi soon show the little 
folks how the skin keeps the apple from spoiling). What 
is the use of the stem? To fasten the apple to the tree. 
In the next lesson we will learn more about the use of 
the stem, and will hear zbout the story the eye tells us. 


Step V. The Uses of the Apple. 
First. To ripen, protect, and help to scatter the seeds. 
Second. Trace іц а wormy apple, from which the “worm ?? 
or caterpillar has not escaped, the burrow, beginning at the 
eye, and extending to and perhaps through the core. Show 
children the little creature who has crept into the home of 
the apple seeds. ‘Tell them how a little moth lays an egg 
_in the eye of the apple, this hatches into a caterpillar, who 
slowly eats his way to the core of the apple, and later 
makes another tunnel to the outside, creeps out, spins a 
cocoon (some of these may be found around the apple 
barrel), in which he sleeps all winter, and the next year 
turns into a moth. (See McCook’s “Tenants of An Old 
Farm,” Chapter VL). If we ask this little creature why 
the apple was made, he will certainly tells us it was made 


for his home and his food and drink. 4 
Third. For boys and girls. Let the children eat the 


apples. А 
LESSON III. HOW THE APPLE WAS MADE. 


Step I. Growth ef the Apple. 
Tell how the apple tree burst into bloom last May. Try 
to picture its beauty and the fragrant feast it spread for the 


insects. 


° 
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Recall what they learned about the parts of the butter- 
сир flower. 

Draw a picture of the apple blossom ; of its green cup, or 
calyx, with the five teeth around the edge; its white or pink 
crown, or corolla; its many ihread-like Stamens, growing 
within and around the sides of the cup, and the seed-box in 
the bottom of the calyx cup. 

Tell them how the beautiful corolla ble 
cup and seed-box kept 
thicker walls; how they 


w off, how the 
growing larger with thicker and . 
pushed up the five teeth and the 
the little sreen apple was formed, 
nd stamens making its eye, as we 
apple. So in this plant the calyx 
other parts of the flower when in 
, and forms part of, the fruit. 

Аз long as the Seeds were green the apple was sour and 
hard, so that nothing — e 


it. When the Seeds were ripe, the apple became soft, and 
pleasant to the taste, Why ? The.bright color also serves 


to attract people and animals, who eat it, and aid in scatter- ` 
ing the seeds, 


" Step I. The Work of the Tree, 
How the roots work 


ed all summer to get food and water 
to make these seeds 


green color, contrasting with branches 
and sky and flowers and fruit. How they covered the 


flowers, the buds, and the young apples. How they took 
food from the air, ang made everything which gives ihe 


apple its pleasant taste. How they breathed, and threw 
out water for the tree, 


How the trunk and branch 
helped, carrying the food fror 
and flower and fruit, 


es and stem of the apple 
? root and leaf to the bud 
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How the flower helped. "The work of the calyx in.pro- 
tecting th® bud and making part of the fleshy portion of 
the apple. The work of the'seed-box. The work of the 
corolla in beautifying the spring-time. The little folks 
cannot appreciate yet the function of corolla and stamens 


in fertilization. ^ 


Step IIT. How Nature Helped. 

How the sun helped the leaves in their work, and painted 
flower and fruit. 

How the air and wind brought-food to the leaves, and 
gave life to the plant, as it does to us. 


How clouds and rain brought water. 
How the ground and soil upheld it, and gave it food. 


Step IV. Summary. 

A blackboard story, such as was suggested ‘in the study 
of the mallow, will serve as an excellent review. A good 

* subject is, * The Home of the Apple Seeds, and How it was 
“Made.” 

Some good literature will help to impress the thought, if 
not the facts, after such preliminary observation. Even 
little first-graders can get much from Bryant's * Planting 
of the Apple Tree.” The first four verses are very appro- 


priate. 


WHAT MAN DOES FOR THE APPLE TREE, 


LESSON IV. 
E GIVES TO MAN. 


WHAT THE APPLE TRE 
Step 1. How Man Helps the Apple Tree. 


©“ Соте, let us plant the apple tree, 
Cleave the tough greensward with the spade ; 
Wide let its hollow bed be made ; 
There gently lay the roots, and there 
Sift the dark mould with kindly care, 
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Step IIT. What We Should Do. 


Appreciate better how much the apple means. 

Enjoy better these simple, common gifts. 

Share with others what has been made by all, — nature 
man, and God working together. 

Thank the Author of the garnered fruits. ^ 


** O painter of the fruits and flowers, 
We own Thy wise design, 
Whereby these human hands of ours 
May share the work of Thine, 


Apart from Thee we plant in vain 
The root, and sow the seed ; 

Thy early and Thy later rain, 
Thy sun and dew, we need. 


And still with reverent hands we cull 
Thy gifts each year renewed ; 
* The good is always beautiful, 
` The beautiful is good.” 
WHITTIER. 


LI 
DUE DECEMBER WORK. THE EVERGREENS. 
THE PINE. 


Step I. The Pine at Home: Field Lesson. 

Preparation. Recall fall work about coloring and fall- 
ing of leaves, and have children tell how bare are the 
trees which were so beautiful last summer and fall. « We 
have some trees which do not drop all their leaf-helpers. 
Because they ever have green leaves we call them ever- 
greens. ‘To-day we shall see how beautiful they are, and 
how they are made so that they ean'keep their leaves all 


winter.” b ‘ А 
Take children out-doors to see pine tree. If this is im- 
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possible, bring small tree into schoolroom, or (the very last 
resort) study picture of pine tree. 
, Tree as а Whole. Look at tree first from a distance of 
Several hundred feet, where children cannot see details. 
How beautiful its green above the white snow, particu- 
larly when decorated with freshly-fallen snow. How much 
more beautiful than the trees which have lost their leaves! 
Even little first graders can appreciate what Longfellow 
has said : — 


“O hemlock tree ! О hemlock tree 1 how faithful are thy branches ! 
Green not alone in summer-time, 
But in the winter's frost and rime. $ 
О hemlock tree ! О hemlock tree ! how faithful are Шу branches !””, 


Note: its form, thpering and pointed, or slender conical, 
or, in the children's language, round at the bottom, and 
coming to a point at the top, like a cornucopia or like the 
: end of а lead-peneil. Compare form or outline with maple 

1 (ovoid), or elm (vase-shaped), or other trees not evergreen. 
Why does the pine (and other evergreens) have this 
Shape? Does it catch less wind than it would if broad at 
top? я. 7 

Trunk. Going nearerto tree, note the trunk, reaching 
almost to the top, straight, tapering upward. Would this 
trunk make a good flagpole?. Why? Have children тер- 
Tesent direction and tapering о? trunk by extending their 
arms straight above them, with hands together forming the 
tip of the trunk. Dwell on length and straightness. 

Branches, They extend from the trunk almost horizon- 
tally, longest toward base. ‘The clustered snow masses may 
show their flexibility (more marked in hemlock). If they 
do not, let children see how easily they bend. Let chil- 
dren represent horizontal branches by arms extending 
Straight out from body. How hold arms to show position 
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of branches when loaded with snow ? How move them tc 
show how branches move when strong winds blow ? 
Summary. Perhaps the teacher can outline a tree in the 
snow, directed by class, drawing first the triangular outline, 
then the trunk, and lastly a few branches. 
Dwell on the way the tree is fitted for winter: 
By its bright green, so beautiful above the snow. 
By. its shape, causing the snow to slide off, and not 
catching so much wind. 
By its long, strong trunk, holding it up. 
By its branches growing straight out from the trunk, 
and bending easily when the snow falls on them, or 
the winds blow against them. 


Step II. The Real Home of the Pine Tree. 


Preparatior. «“ Children, yesterday we went to see our 
pine tree at home. To-day we are going much farther, to 
a country which is almost covered with pines. But we 
must be sure first that we know the pines when we see 
them. So we are going to show what we know.” j 
- Teacher draw on blackboard pine tree, as directed by 
children. Erase, and have children draw from memory, or, 
better, from a small tree in the room, representing outline, 


trunk, and branches, but not leaves. Have children select ` 


best drawing made by the pupils, and tell why it is best. 
Visit to the home of Hiawatha and of the pine trees. 
* Now we are going to take a ‘make-believe’? trip to the 
home of an Indian boy who lives ameng the pine trees. 
Shut your eyes, and try to think how it looks as I read to 


you." 1 
“ By the shores of Gitche Gumte, 
By the shining Big-Sea- Water, 
Stood the wigwam of Nokomis. 
Dark behind it rose the forest, 
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ə Rose the black and gloomy pine-trees, 
Rose the firs with cones upon them ; 
There the wrinkled old Nokomis 
Nursed the little Hiawatha, 
‚ Rocked him in his linden cradle, 
Bedded soft in moss and rushes. 
Round about the Indian village < 
Spread the meadows and the corn-fields, 
And beyond them stood the forest, 
Stood the groves of singing pine-trees, 
Green in summer, white in winter, 
Ever sighing, ever singing. 
At the door on summer evenings 
Sat the little Hiawatha ; 
Heard the whispering of the pine-trees, 
Heard the lapping of the water, 
Sounds of music, words of wonder ; 
t Minne-wawa!? said the pine-trees, 
ы t Mudway-aushka!? said the water.” 


Show children pictures of lakes with pines about them 
Or of pine-covered hills or mountains. Tell them how. 
the pine thrives in cold, windy countries. Then get chil- 
dren to tell how the pine is fitted for such countries and 
for winter. : 


Step III. Branches and Leaves. 


. Aim. To-day we will find other ways in which the pine 
1s fitted for winter: 
Material. Branches of pine and of some deciduous tree. 
_ Branches. Recall what children observed about their 
direction and flexibility, expressing these ideas by arms of 
children, and comparing, in these respects, with branch of 
maple or other deciduous tree. 
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Note general roughness of bark and smoothness and 
lighter color of extremities of branches, and of small twigs 
(those formed from last years buds). Note the pitch en 
broken end. ы ‚ 

Leaves. Arrangement and form. The characteristics of 
these are so obvious that children should see most of them 


Fig. 86, Pine Needles, 


with little questioning or help from the teacher. (See Fig. 
36.) The best plan for insuring careful observation is for 
the teacher to place a twig, with two or three bundles of 
needles, where it can be seen by all, give children two or 
three minutes to observe it, and then draw it on the black- 
board, as directed by the children, taking pains to get help 
from as many pupils as possible. 
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After,this drawing is erased, the children may be asked, 

“Now, who can tell me the most stories about the pine 
leaves?" When they have told all they can without ques- 
tioning, then question for points not discovered or told by 
them. ў 

Essential points to be impressed on the children are: — 

The leaves, or bundles of leaves, are clustered. in masses 
toward the ends of the branches, where all can get the sun. 
The leaves toward the base of the branches or twigs are 
loosely fastened (let children see how easily they pull or 
drop off) or have fallen off, leaving scars, and causing the 
Toughness of the branch. The resulting balled appearance 
of the foliage is characteristic of the ‘pine, by which it can 
be distinguished from other evergreens at a considerable 
distance. Probably little children cannot see this. 

The Jeaves are fastened together in bundles,— two or 
three or five in a group, always alike in thé same species,— 
With a brownish cup or sheath around the base of each 
bundle. The bundles grow out from all sides of the twigs, 
Causing the needles to point in many directions. Both of 
these features distinguish the pines from other evergreens. 

The needles of each bundle are long (how long, as coi- 
pared with children’s fingers ? ) blue-green, each flattened 
Оп the side toward its companion needle, rounded toward 
the outside, and pointed, resembling, when there are two 
needles in each bundle, a leail-pencil split. in two. The 
needles are thick and tough (test it) as compared with 
leaves of other trees. / 

„Try to have thé children summarize, without questions : 
the form, size, and color of the needles; their grouping in 
bundles, and the way in which they are bound together; 
their arrangement about and at the ends of the twigs. 

Have children draw, only from material before them, 
4 twig with two or at most three bundles of leaves. Fasten 
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twig, with all but two or three bundles of needles removed, 
before each row of pupils, arranged in position easiest for 
drawing, that is, with needles not pointing toward or away 
from children. З [ 

Adaptation. Sprinkle snow, or salt, or pieces of paper or 
of chalk, on child's fingers, pressed together. Repeat, with 
fingers widely separated. How much more easily the little 
pieces drop down between the fingers! Why does the win- 
ter tree have leaves like needles, separated or with spaces 
be ееп, rather than like the leaves we have in summer- 
time, when there is no snow? Have children blow on a 
piece of paper, noting how it “ catches the wind," and bends. 
Cut into strips, with considerable Space between. How 
much more easily the wind passes ‘through! Why do the 
broad-leaved trees drop their leaves as the winds of winter 
come? Why does our pine have needle-like leaves? Get 
children to tell “how they bundle up in winter, and have 
them show how much larger they look with coat and over- 
coat than in the thinner clothes they wear in summer or in 
the warm schoolroom. Why are the pine needles so much 
thicker and tougher than many summer leaves? Yes, the 
Pine Mother has dressed her leaves warmly. We will see 
how careful she is about her children when we study her 
seed-babies. 

Literature. Read or, better,tell the story of the “ Dis- 
contented Fir-tree," from *Hans Andersen, substituting 
* pine-tree ? for “ fir-tree.” 

The children like this little conceit :— 


“If Mother Nature patches the leaves of trees and vines, 
I'm sure she does her darning with the needles of the pines, 
They are so long and slender, and somewhere in full view, 
She has her threads of cobweb and a thimble made of dew.” 


Other literature which may be used with older chil 
dren :— 
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“To aPine-tree.” Lowell. 

“Growth of the Legend.” Lowell. 
ə “My.Cathedral.” Longfellow. 

“Forest Hymn.” Bryant: , 


Step IV? The Pine Tree's Cradle and Seed-babies. 

Preparation. Have children tell about the babies at 
home, — how helpless they are, how warmly and carefully 
they are covered, how they are rocked to sleep in the 
cradle or on mamma’s lap. 

Recall fall work on protection and scattering of seeds,— 
how the milkweed seeds were protected and scattered, how 
the maple seeds travelled about. Would you like to see 
how the Pine-mother takes care of her babies, and sends 
them out into the world? 

Some one has said: — 


«Tell me thy secret true, 
Whispering pine ; 
Tell me a story new, 
Whispering pine.” 


We shall find that what the pine is whispering about is 
her secret. ў 

Position of Cradles. Show where and how cones are 
fastened, hanging usually near top of tree and toward ends 
of branches. What a place for a cradle! How it must 
rock in the wind! How can the babies be kept warm? - 
Surely this is one cradle we think about when we sing :— 


> “ Rock-a-Dy, babies, in the tree-top ; 
When the wind blows, the cradle will rock ; 
When the bough breaks, the cradle will fall ; 
Down come cradle and babies and all.” 


. Cone Cradles. Note exquisite order of scales, every scale 
In place, how closely the scales are pressed together, and 
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how cracks are sealed with pitch in freshly gathered im- 
mature cones. (See cone of spruce, Fig. 87, page 419). 
lf cones are kept in Schoolroom a few days, the scales curl 
back, disclosing the pockets in which the seed-babies are 
kept from rain and. cold. 
Seed-babies. Remove а few 
seeds are placed, two at the ba 
little pit, each with a wing re 
a beautiful cradle, warm and 
sleep with two together, so that they may have company! 
Shake the cradle, and see how gracefully the seeds circle 
downward, and how gently they drop to the floor, 
Summary. Now we have discovered the secret the pine 
is whispering. Who can tell best: how the pine mother 
rocks her cradles and babies ; how she keeps them warm, 
covers them up, and lets them out at the right time; how 
she helps then? start out for themselves ? 
Lapressive Work. Have children m 
draw in outline on black-board, fasten 
two or three seed-babies flying from it 


scales, and show how the 
se of each scale, each in a 
ady for sailing-time. What 
Snug! How much better to 


ould cone in clay, or 
ed to a branch, with 
ер V. What the Pi 

Beauty. What th ler evergreens add to 
winter. How beautiful their з 


ne Does for Man, 


Protection. Tel) how 
TOWS to protect houses f, 
and rabbits like to nest; 

Food. "Where the pines are abundant 
used by people for food, particularly y 
much larger than those we have ( California pine nuts). 
Birds and squirrels are fond of them, Mother Pine —or 
Mother Nature, or God — must be thinking of this, when 


evergreens are pl 
rom the wind, 
le among the ey, 


anted closely in 
The winter birds 
ergreens, 

› the seeds are often 
vhere the Seeds are 


TA 
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She makes so many more seeds th 
thousands on a tree. 

Resin. Read from « Hiawatha's Sailing,” how 
his canoe, and filled its cracks with resin, 
of the uses of resin. 


Lumber. Show objects m 
kindling-wood, boxes — and 


pine, — closets, doors, and 
window-frames, 


he built: 
Теп something 


ade of pine Wood,— matches, 
Parts of buildings made of 
door-frames, windows and 


If children have Seen carpenters build- 
ing a house, talk about the parts made of pine. If pos- 
sible, visit a c. r-yard. 


'arpenter-shop or lumbe Р 
A Visit to a Lumber Forest, Here is the opportunity to 
make use of the children’s imagination. A mere descrip- 
tion of a pine forest and lumbering Operations will mean 
little to them, Let them take an imaginary trip to the 
lumber woods, and tell what they do and see, Put all 
emphasis on the human element, the lumbermen and their 
life and work, rather than on the lumber, 

The following, a portion of an outline for the Study of 
the pine by little children, written by Miss Ella Mullins, a 
member of the writey’ 


8 class in Nature Study Methods, well 
illustrates such an imaginary journey, 


А Тир то Tug Ping 

“ Let us all go for a Sleigh-ride 

are getting ready we shall sing, ‘Jing-a-ling, the bells do ring.’ Are 

we allready ? Are our ears covered from misch; st, 

who likes to pinch them? But we are each going to Wear tw. 5, 
— winter гозев,— so we shall not cover our 

Off we start, our bells ringing ; and we ride until we come to a 


woods. We know what to call these trees. *How do we know they 
are pine trees, Jolin ?? E 


Besides our sleigh-bells we hear another sound. Soon we discover 
what makes it. What do we See? А man dressed in bright red, or 
red and blue ; there is one in blue and yellow, 


‘Their suits ате warm ; 
for they are made of flannel, like our blankets, The man we first 


Woops, б 


to the lumber woods, While we 


an can possibly grow, — 
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saw has an axe; and he is cutting down а tree,— а great, tall, pine 
wee. While we are looking the tree comes down with a crash! We 
do not like to see it. You think it is not right to cut the tree? We 
ask the man why пе cut it down. He s —he smiles at us; I 
‘think hé must have little children,— and know how they love the trees, 
‘That piné tree is happy now; cit is going out into the world to 
make people happy by being of use jo them, by helping them.’ 
When we ask him how that is, he answers, ‘ There is one from which 
I have just taken the branches ; when the bark is off it will make 
Something you boys have often seen. What is it? A mast for a 
vessel or a flag-pole. It will be happy because it will help to move 
the boats which car y coal to keep people warm, or grain to feed 
them. Over there is a pile,of pine trees. Their branches have been 
taken off ; they have been cut into logs, and will soon be hauled to 
the river. In the spring, when the ice melts, the logs will float down, 
down for miles until they reach a saw-mill, where they will be cut into 
boards or beams or shingles, with which to build our houses. How 
could we get along without these, which the pine tree makes for’ us, 
But it could not be a mast to help move our coal and food, or a board 
to keep out the cold, or a shingle to keep out the rain, if it stayed as 
a tree here in the forest. It is glad to be made useful.’ 1 

We start for home along another road. What odd little houses 
those are! ‘There are some men in front of them dressed like the one 
who was talking to us. They are called lumbermen, and these are 
their houses. The houses are long, not very wide, and are made of 
logs. "These men, too, are kind, and invite us to come inside and get 
Warm. We go in, and find one long room with no * upstairs." The 
tables are set ready for dinner. We see they have tin cups and tin 
plates, sind have for dinner, bread and butter, potatoes, pork, beans, 
Molasses, and coffee. All along the walls are shelves, something like 
the shelves in mamma’s pantry at home, but wider. Let us look mno 
this lower one. Why, there are blankets and comfortables and pil- 
lows on them ; so this must be where the lumbermen sleep. 

We must go outside to make room for the hungry men who are 
rushing in. We thank them, jump into our sleigh, tuck in the robes, 
and away we go. Are not these grand trees, as high as our church 
steeple? What long trunks, like masts, with branches toward the 
top. How they meet, and make a roof above us ! It makes me think 
of a church,—a church that God made. How quiet itis now that 
the men are not chopping or sawing! Неге we are at the edge of the 
forest. One look backward, and away we go ! Shall we sing again ? 
Here we are at home.” 
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Read to the older children the lin 
“Building of the Ship:” 


“ Long ago 


In the deer-haunted forests of Mi 
When upon mountein and plain 
Lay the snow, 


aine, 


They fell — those lordly pines 1 
"Those grand majestic pines | 

*Mid shouts and chee 
The jaded steers, 
Panting beneath 


YTS- 


the load, 


Dragged down the weary winding road 
Thos 


e captive kings, so straight and tall, 
To be shorn of their Streaming hair, 
And, naked and bare, 

To feel the Stress and tha strain 

OF tho wing 


and the rooli 
1098 pay ШАШ 


т 
Wot ШИТ forevermore 
Mtheir native forests they should not see again ; 
And everywhere Р 
The Slender, staceful spars 


oise aloft in the 
And at th 


hite, 


S and stars, 
ле Wanderer, lonely, friendless, 


flag 5 Shall behold 
ag Unro]lo, 
Twill a ow 


° 


Out fr, T 
Filling i frofn his n 


A ative land, ” 
Tr to 18 heart With memories sweet and endless 
Scenes pie AM Е e children See, in imagination, ihe К 
aunteq Orest; ticus Poet — the pine tree in the Fea 
Ship in storm at ^ Putting of the tres; the: masa 
850p idly, à Sea j the « slender, graceful spars” b 

Wandere А 


9reign port, the 


he 
flag which attracts t 


es from Longfellow’s 
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A Visit to A Saw-Mill. Another lesson may be devoted 
to an inlaginary trip to the saw-mill, where our pine tree is 
sawed into boards. 


Step. VI. The Christmas Tree. 

How Tur Pise Became Tue CHRISTMAS TREE. 

“Long, long ago, there were little pine trees in a forest in Ungarn, 
and they were very unhappy because they had to stay in the stormy 
winter, while all the flowers went to sleep till spring, and the birds 
flew away to the sunny south. ; 

All the little pine trees wept and sighed together till the Wind 
heard them, and carried their yoices down to Judea, where the dear 
Christ-Child lived. 

When the Wind told Him the trouble of the little trees He was 
grieved, for He loved to have all things happy ; but t The little’ pine 
trees must help something else before they can be helped,’ said the 
Christ-Child ; for He knew all things. 

So the Wind carried the words to the little pine trees, and they 
began to try to help something, When a great frost came, each tree 
spread out its branches as far as it could reach, and sheltered the 
grass and ferns from the bitter cold ; and when a great snowstorm 
cane, covering all the ground and trees, the little pine trees called to 
the poor snowbirds and said, ‘Come, little birds, we have seeds for 
You to eat, and our arms shall keep the snow from you.’ 

When the Wind heard this, He flew to Judea again, and told-the 
Christ-Chila how the pine trees were helping. Й 

So, when the Christ-Child heard this, Не was glad ; for He loved all 
things to be good, and He came Himself to the little pine trees and 
blessed them. « Dear little pine tree,’ He said, touching them with 
His gentle hand, ‘You have tried to‘help others, and you shall have 
the joy of always making happiness for little children. Every win- 
ter, when the frost and snow come, you shall have many beautiful 
things given you to give away to My little ones for My sake, if they 

have tried throughout the year to be loving and good.” 

Then the little pine trees were glad, for they had learned how 
blessed a thing it is-to give happiness. 

And that was the way —says the German legend — that the dear 
Christ-Child gave us Christmas trees. But He does not wish us to 
think only of the pretty things we get from the tree, and so we may 
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Read to the older children the lin 


es from Longfellow’s 
“Building of the Ship :” c 


** Long ago 
In the deer-haunted forests of Maine, T 
When upon mountein and plain 
Lay the show, 
They fell — those lordly pines 1 
Those grand majestie pines | 
"Mid shouts and cheers- 
The jaded steers, 
Panting beneat h the load, 
Dragged down the weary winding road 
Those captive kings, so straight and tall, 
To be shorn of their st reaming hair, 
And, naked and bare 
To feel the stress 
Of the wind 
Whose roar 
Would remind them forevermore 


Of their native forests they should not see again ; 
And every where 3 


The slender, grace 
Poise aloft in the 


, 
апа the strain 
and the reeling main, 


ful spars 

air, 

-head, 

d red, 

Stripes and Stars, 
anderer, lonely, friendless, 


"S Shall behold 
That flag unrolled, 


Twill be as a fri 
Stretched о 


Ah! when the w; 


pine tree in the « deer- 
5 the mast and 
: - А » Staceful spars» bear- 
ing so proudly, 1n a fore g flag which attracts the 
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A Visit to A Saw-Mill. Another lesson may be devoted 
to an imaginary trip to the saw-mill, where our pine tree is 
sawed into boards. 


Step. VI. The Christmas Tree. 

How Tur Pise Became "Tur CHRISTMAS Tree. 

“ Long, long ago, there were little pine trees in a forest in Ungarn, 
and they were very unhappy because they had to stay in the stormy 
winter, while all the flowers went to sleep till spring, and the birds 
flew away to the sunny south. 

All the little pine trees wept and sighed together till the Wind 
heard them, and carried their yoices down to J udea, where the dear 
Christ-Child lived. 

When the Wind told Him the trouble of the little trees He was 
grieved, for He loved to have all things happy ; but * The little: pine 
trees must help something else before they can be helped,’ said the 
Christ-Child ; lor He knew all things. 

So the Wind carried the words to the little pine trees, and they 
began to try to help something. When a great frost came, each tree 
Spread out its branches as far as it could reach, and sheltered the 
grass and ferns from the bitter cold ; and when a great snowstorm 
came, covering all the ground and trees, the little pine trees called to 
the poor snowbirds and said, ‘Come, little birds, we have seeds for 
you to eat, and our arms shall keep the snow from you.’ 

When the Wind heard this, He flew to Judea again, and told-the 
Christ-Child how the pine trees were helping. о 

So, when the Christ-Child heard this, Не was glad ; for He loved all 
things to be good, and He came Himself to the little pine trees and 
blessed them. ‘Dear little pine tree,’ He said, touching them with 
His gentle hand, * You have tried to "help others, and you shall have 
the joy of always making happiness for little children. Every wine 
ter, when the rout and snow come, you shall have many beautiful 
things given you to give away to My little ones for My sake, if they 
‘have tried throughout the year to be loving and good.’ 

Then the little pine trees were glad, for they had learned how 
blessed a thing it is-to give happiness. 

And that was the way — says the German legend — that the dear 
Christ-Child gave us Christmas trees. But He does not wish us to 
think only of the pretty things we get from the tree, and so we may 


499 NATURE STUDY. 


Read to the older children the lines from L 


ongfellow's 
“Building of the Ship :” z 


“Tong ago 
In the deer-haunted forests of 
When upon mounte 
Lay the snow, 
They fell — those lordly pines 1 
Those grand majestic pines | 
*Mid shouts and cheers- D 
The jaded Steers, 

Panting beneath the load, | 

Dragged down the weary winding road 

Those captive kings, so Straight and tall, 

To be shorn of their st reaming hair, 

And, naked and bare, 

To feel the stress 
` Of the wind апа 

Whose roar 

Would remind them forevermore 

Of their native for 

And everywhere j 

The slender, graceful Spars 

Poise aloft in the air, $ 

And at the mast-head, 

White, blue, and red, 

A flag unrolls 


Maine, 
in and plain 


and the strain 
l the reeling main, 


rests they should not see again ; 


the Stripes and Stars. 
wanderer, lonely, friendless, 


TS shall behold 
That flag unrolled, 


ative ]a 
Filling his heart «+ ative land, 
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A Visit to A Suw-Mill. Another lesson may be devoted 
to an imaginary trip to the saw-mill, where our pine tree is 
sawed into boards. 


Step. VI. The Christmas Tree. 

How Tur Pise Became Tur CHRISTMAS TREE. 

“ Long, long ago, there were little pine trees in a forest in Ungarn, 
ünd they w very unhappy because they had to stay in the stormy 
winter, while all the flowers went to sleep till spring, and Ше birds 
flew away to the sunny south. 

Alb the little pine trees wept and sighed together till the Wind 
heard them, and carried their voices down to Judea, where the dear 
Christ-Child lived. 

When the Wind told Him the trouble of the little trees He was 
grieved, for He loved to have all things.happy ; but * The little: pine 
trees must help something else before tliey can be helped," said the 
Christ-Child ; for He knew all things. 

So the Wind earried the words to the little pine trees, and they 
began to try to help something, When a great frost came, each tree 
spread out its branches as far as it could reach, and sheltered the 
grass and ferns from the bitter cold ; and when a great snowstorm 
came, covering all the ground and trees, the little pine trees called to 
the poor snowbirds and said, ‘Come, little birds, we have seeds for 
you to eat, and our arms shall keep the snow from you.” 

When the Wind heard this, He flew to Judea again, and told-the 
Christ-Child how the pine trees were helping. а 

So, when the Christ-Child heard this, He was glad ; for He loved all 
things to be good, and He came Himself to the little pine trees and 
blessed them. ‘Dear little pine tree,’ He said, touching them with 
His gentle hand, ‘ You have tried to ‘help others, and you shall have 
the joy of always making happiness for little children. Every win- 
ter, when the frost and snow come, you shall have many beautiful 
things given you io give away to My little ones for My sake, if they 
‘have tried throughout the year to be loving and good.’ 

Then the little pine trees were glad, for they had learned how 
blessed a thing it isto give happiness. 

And that was the way — says the German legend — that the dear 
Christ-Child gave us Christmas trees. But He does not wish us to 
think only of the pretty things we get from the tree, and so we may 
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always see at the end 


of every branch 
Cross." — Selected, 


of the Christmas tree a little 
. 


Why not make the 
mas tree? What he 


Dine tree in the schoolroom a ie 
tter closing thought and application o 
LI 
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Fig. 89. The Hemlock Tree. ` 


cvergreens — and of trees — and to remember the lessons 
they teach ? 
OTHER EVERGREENS. 

Study one or two for comparison, dwelling on points in 
which they are like the pine, in being adapted to winter, 
and on those features which are most distinctive. 

The Spruce. Recognized by its shorter leaves, needle. 
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always see at the end of every branch pf the Christmas tree л little 
Cross.” — Selected, 


Why not make the 


pine tree in the schoolroom a Christ- 
mas tree? What be 


tter closing thought and application of 


Fig. 38. 4 Norway Spruce. 
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Fig. 89. The Hemlock Tree. ` 


cvergreens — and of trees — and to remember the lessons 


they teach ? 
А OTHER EVERGREENS. 
arison, dwelling on points in 
Which they are like the pine, in being adapted to winter, 
and on those features which are most distinctive. 

The Spruce. Recognized by its shorter leaves, needle. 


Study one or two for comp 
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Shaped, but somewhat four-sided 


Sides of the branches (not grouped in bundles, and not, to 


any extent, clustered at the ends of the branches), but tend- 


ing to arrange themselves in two str: 


aggling rows, on either 
side of the branches. (See Fig. 38 ) 


The Hemlock. Distinguished by its short (nalf-ineh), 
flat leaves, silvery beneath, with short leaf-stems, arranged 
on opposite sides of branches, making the leaves appear 


two-ranked, and giving the branches a blade-like appear- 
ance. (See Fig. 39). 


» growing singly from all 
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FALL AND WINTER ANIMAL STUDY. 


Aim. To cultivate a sympathetic interest in the life and 
habits of animals, and to develop among the children a 
higher regard for lifé. Only living animals should be 
studied in the lower grades. 


SEPTEMBER WORE. 


Special Aim. "To have children observe the life-history 
or development of an animal from egg to maturity. 


CATERPILLARS AND BUTTERFLIES. 
Material. Omne of the best is the milkweed caterpillar, 
naked (without hairs), stout, striped transversely with yel- 
low, black, and white bands, bearing a pair of black thread- 
like projeetions near each end of the body. It is widely 
distributed, and ean usually be found throughout the sum- 
mer and early in September, feeding on milkweed leaves. 
Smaller, and therefore no’ so good for study, is the green 
“cabbage worm” found until late in October on cabbage, 
Cauliflower, radish, horse-radish, and nasturtium plants. 
The three stages — larva, chrysalis, and adult — of the 
Anilkweed and cabbage caterpillars can be obtained in early 
fall, and their entire transformation observed. 
The large green caterpillars of the cecropia, polyphemus, 


„and promethea moths, found on woodbine, grape-vine, lilac, 


and many fruit and forest trees, are not attractive in ap- 
pearance, but are excellent for showing the children the 
5 421 
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process of spinning the cocoon. They make the сосооп in 
the early fall, but do not transform to moths until spring. 
The hairy caterpillars are more attractive. Among the 
prettiest are those of the tussock-moths characterized by 
the conspicuous tufts and pencils of bright-colored hairs on 
their backs. ‘They are common in early fall on shade and 
fruit trees. The yellow Woolly bear, covered with soft 
hairs of various shades of yellow or brown, is common ; 
also the Isabella caterpillar, covered with stiff hairs ar- 


Eig. 40. Polyphemus Caterpillar. 


Tanged in tufts, the middle twe- 
brown, and either end black. T 
a cocoon, lining it with thei» 
to moths until spring. 

Care of the Caterpillars, Gather as early in the fall 
as possible. They can be most easily found during the 
1 Warmer part of bright, Sunshiny days., On cold days, and 
in early morning or late afternoon, they usually disappear. 

Those brought in by the children are worth much more 
-for study than those collected by the teacher. While 


thirds of the body reddish 
hese hairy caterpillars spin 
hairs, but do not transform 


= = 
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gathering them, the children may learn considerable about 
their habits. 
Keep in glass fruit jars or tumblers, covered with net- 


ting, or better, in a box with at least two sides made of 


wire netting, to allow circulation of air. If kept in box, 
place in bottom of box a vessel filled to a depth of three 
or four inches with moist, not wet, soil or moss. Sub-soil, 
which contains fewer disease-producing germs, or moss 
thoroughly boiled to kill the germs, is best. 


Fig. 41. Polyphemus Cocoon. 


Keep a supply of fresh food,— milkweed leaves for the 
milkwéed caterpillar; cabbage or some other cruciferous 
plant for the cabbage могі; maple, burdock, or plaintain 
leaves for the others. In general, every species should be 
Supplied with tlie plant on which it was found feeding. 
‘Try to keep cages and food fresh and clean. 


THE MILKWEED, OR DANAIS CATERPILLAR. 


Preliminary Observations. Encourage and help children 
io watch them out-of-doors and at home. Keep in the 
Schoolroom several days before formal work, and give 
children opportunities to observe their habits. Give one 
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or two definite points for investigation, a 
day, such as: - 


Exactly how do they move? How climb on the net- 
ting? How many legs? How used? 

How do they eat ? 
ours ? - 

How and where do they 
cases ? 


How does the caterpillar change to the chrysalis ? 

Relation to Environment. By whom discovered ? Where 
found? On what feeding? How? Lead children to tell 
all that they have seen about this kind of caterpillar, 


nd repert each 


How does their eating compare with 


spin? How climb up the glass 


Hi abits and Structure, 


Body. Shape, length (measure), rings (segments), and 
their markings and number. There are twelve segments, 
besides the head; segments two to eleven being each marked 


by a narrow black transverse band, bordered before and 
behind with white. 


Movements. How do they crawl? This e 
putting them on a stalk of a le 
ing them crawl on glass. Watch the movements of the 
feet. How many? Eight pairs. Fastened to whic], rings 
(1, 2, 8, not counting the head,-6, 7, 8, 9, 12). Notice the 
two kinds of legs, the first three pairs black, shiny, slender, 
and pointed, jointed (difficult to see); the other five pairs, 
soft thick pads, each divided in the middle. Study the 
large feet — best seen when crawling on glass or netting 


—and their working and use. How do they crawl? With 
which feet fasten themselves? How ? 


Notice movements of the hairlike p^ 
head. For what do the 

Feeding. Kee 
- just before child 


ап be seen by 
af or of grass, or by watch- 


Ojections near the 


Ten are to watch them. Notice how they 


— 
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often “straddle ” the leaf, Why? How they move their 
head. The motion — from side to side— of their jaws. 
Why so different from ours ? ^ 

With a magnifying glass, three small black eyes can be 
Seen on each side of the head, near the mouth, ы 

Spinning. After a few hours the inside of the can be- 
comes covered with silky threads like spider's web, With 


= = 


Fig. 43, Danais Caterpillar. 


„Ма 
magnifying glass, or a ve 
to come from 4 little projection below 
the head move from side to sj 


Ооп the glass, and notice how t 
crawling or climbing. 


Ty sharp eye, the silk can be seen 


the mouth. Watch 
de in laying these threads 
he caterpillar uses them in 


„ Life History. 
Tell about the 
pillar, 


Chrysalis and Adult, 


egg, and its development into г, cater- 


7 plant, If patiently 
watched in the fields, the butterg; n be seen to 
lay their eges on the m 

Perhaps the children m 


ay discover th, 
act of moulting or sheddin 


© caterpillar in the 
his skin, 


He eats so much and 


It splits along the back, and is 


gradually 
eral times this is done. 


pushed off, Sev- 


In time the caterpillar will become restless, and finally 
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fasten himself, head downward, to the top of the can or 
box, bend his body like a fish-hook and hang perfectly 
quiet (Eig. 44). B 

If the children are fortunate, they may see how his skin 
splits open along the back, and a stout, bright green body 
appears within. At first this is distinctly ringed. Gradu. 
ally the rings disappear, the body becomes smaller, several 
beautiful dots appear (“the green house with the gold 
nails,” Mrs, Ballard calls it), and we have the chrysalis. 


Fig. 44, Danais Caterpillar. Fig. 45. Danais Chrysalis. 


Tie a thread tightly around the black stem by which the 
Chrysalis is suspended, and hang in the school where it 
touches nothing, and can be seen but not touched. After 
ten or fifteen days the boys.and girls may see the chrys- 
alis open, and may discover coming from it a large butter- 
fly, with black body and brown wings, the latter with black 
border and veins, and with two rows of white spots near 
the outer ends. 

Notice how the case splits, how the butterfly comes out, 
how small the wings are at first, and how they increase in 
aue; hów the form and size of the body change as the 
wings enlarge. 

Isn'tit a wonderful story? Is there a lesson in it? 
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Butterfly. > 

Study the living butterfly, without handling it, its head 
and body (with two parts, thorax 
legs, feelers, eyes and mouth parts. 

How are the legs used ? 
Why so weak? What an op 
a lesson on the beauties of our 
wings. Examine with m. 


and abdomen), wings, 


Are all of the same size? 
portunity, in the wings, for 


" world. Note the scales on 
agnitying glass, 


Fig. 46, Danais Archippus, 


Give the butterfly а drop or two of sug: 
honey diluted with water, and see how it 1 
its tongue. The Sirup is sucked up through 
tongue. Where does the butterfly 
Why is its tongue so long ? 


аг and water, or 
1100115 and uses 


a tube in the 
get food out-of-doors $ 


" CABBAGE CATERPILLAR, 
If well fed these grow rapidly, 
and are likely to form their chry 


* The caterpillar fastens itself by sil 


and moult frequently, 
salids in the schoolroom. 
ken threads passed round 


а 
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. 
its body, becomes shorter and thicker, casts off its skin, and 
changes to a chrysalis, the whole process taking about two 
days. The chrysalis can be found under stones, and at- 
tached to fences near cabbage patches infested with the 
worms. Those formed in August or September may de- 
velop into butterflies in two E 
or three, weeks. The but- 
terflies, rather small, with | 
white or yellowish wings 
Spotted with black, can be 
Seen until November. 1f 
Several are caught with a 
net, and confined in а bar- 
rel with ends knocked out, i 
and upper end covered with ~ — 
netting, and the barrel be Fig. 47. Cabbage Butterfly and Caterpillar. 
placed over a cabbage plant, Йй 
the butterflies will probably lay their eggs on the cabbage 
' leaves. The hatching of the caterpillars from the eggs 
and the whole life-history can be observed. 


POLYPHEMUS OR CECROPIA CATERPILLAR. e 


If confined in the fall, these usually begin to spin their 
cocoon ; and the process, often occupying several days, can 
be observed by teacher and enildren. The cocoons can be 
kept (in a соо] place, not in the schoolroom) until the 
next spring, and the escape of the moth observed. 


е THE HAIRY CATERPILLARS. 


: The tussock-moth caterpillar, and the woolly bears thrive 
11 confinement. The Isabella does not. АП are most apt 
to form their cocoons in dark places; hence it is well to 
place in the cage with them pieces of bark or wood under * 
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which they can hide. Notice how they use their hairs in 
forming their cocoon, binding the hairs together with silk. 


Fig. 48. Hickory Tussock Caterpillar. 


THE HOMES OF CATERPILLARS. 

The Apple Worm and Leaf Miners and Rollers. After 
the children have studied two 
pillars, it is well to observe a little about the small cater- 
pillars and their homes, The little cocoon of the apple 
worm can often be found under the projecting pieces of 
bark on the apple tree or about the apple barrels, Many 


or three of the larger cater- 


Fig. 49. Hickory Tussock Caterpillar. 


leaves, such as yellow dock, show dark blotches or sinuous 
markings caused by minuté ‹ 


caterpillars, called « leaf-miners,’ 
eating out the green matter between the upper and lower 
skin of the leaf. Both caterpillar and chrysalis may be 


seen on ог in the leaves. Other caterpillars, the « leaf- 
rollers,” roll the leaves of many plants (such as sumac) 
into tubes, and there feed, live, and make their chrysalids. 
** And there's never a leaf or blade too mean 
To be some happy creature's palace," 
LOWELL. 


| 


. 
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THE SILKWORM. 


The caterpillar study may prepare the children to under- 
Stand and appreciate what may bé told or read to them 
about the silkworm and its cocoon and the manufacture of 
Silk. This last step may serve’ to impress, particularly on 
fathers and mothers who may not be in entire sympathy . 


with the nature study 


work, the praetieal aspeets and 


value of such work. It will serve to relate the caterpillar 


spinners to the every-day 


LITERATURE AND 


1. A Lesson of Faith, 


life of the children. 


SUPPLEMENTARY READING. 
Margaret Gatty, in Gatty’s “ Par- 


ables from Nature” and in Poulson’s “In the Ohild's 


World.” Brings out the 


symbolism of the transformation 


from the ugly cabbage worm to the beautiful butterfly. 


2. 


Sisters.” 


The Story of Pense. In Andrews's “ Seven Little 


< 


8. New Work for Pense. In Andrews's «Each and 


AIL» 


' Nos. 2 and 3 tell how Pense, the little Chinese girl, took 


care of the silkworms. 


4. The Caterpillar. In Poulson’s “ Finger Plays.” 
À A motion song, excellent as а means of reviewing and 
impressing what the little folks have seen about the life 


апа movements of caterp 


illar and butterfly. 


5. Complaint of a Chrysalis. In Ballard’s “ Moths and 


Butterflies.” 


6. Ballard's «Insect Lives, or Born in Prison.” 


б BOOKS 
1. Comstock’s « Insect 
for teachers. $ 
2. Hyatts « Insecta.” 
structure, 


FOR TEACHERS. 
Life.” The best book on-insects 


Very good for the study of 


е 
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3. Needham's * Zoülogy." Contains much helpful matter 
on the homes, life, and structure of insects and other ani- 
mals, and is well adapted to the needs of. teachers. 

4. McCook’s “Tenants of an Old Farm.” 


&£xcellont 
for habits. d 
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OCTOBER WORK. 


GRASSHOPPER OR CRICKET. 


439 


Special dim. To observe and,learn about habits and 
adaptation of strueture to habits; to give some idea of 


the main parts and. general plan of an insect. 


Material and Care. Study either grasshopper or cricket 
carefully, and then compare, hastily, with the other. Crick- 
ets stand schoolroom eenditions and confinement better ; 


be most easily caught under stones; grasshoppers can be 
found, during the warmer sunny part of the day, in the 
Open fields. During September and October, both can be 
obtained in different stages of development, — the young 
differing from thé adults in size, in being, stouter, with а 
larger head in proportion to their length, and in having 


Short rudimentary wings. 


Keep in schoolroom in wiré-netting cage, ої in boxes 
With top and bottom knocked out, and replaced by wire 
netting, or musquito netting, to allow free circulation of 


natural conditions. 


grasshoppers are apt to die when confined. Crickets сап 


air, Place in vessels in bottom of box damp, not wet soil, 

an inch’ or more in depth, in which can be placed tufts of 
| Srass with the roots. A good insect cage can be made 
from a chalk-box, by taking out, the top and bottom, except 
Опе to two inches at one end, and placing musquito netting 
or, better, wire netting over the open spaces. Keep the 
grasshoppers near the window, the crickets in a darker 
Part of the room. Keep them away from the stove, radia- 
tor, or other source of heat. In general, the schoolroom 
conditions of insects and other animals kept in confine- 
ment should be made as much as possible like the out-door 
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Preliminary Observations. Keep in schoolroom three 
or four days before any formal lessons, where children 
can observe habits and movements, Give each day definite 
points for observation, such as: я à 

How does the grasshopper hold fast to the netting ? 

How does the grasskopper eat the grass? Watch his 
mouth. -Watch his lips and jaws, 

How does the grasshopper walk ? 

How does he use the « feelers” 
How does he use the little feelers 

How does the 


How jump ? 


on top of his head? 
at the sides of his mouth ? 
grasshopper breatne ? Compare with chil- 


grasshopper out- 
taking a little time 
ау to have them tell 


gly emphasize idea that 
each child muct te at he has seen, 


guessing. At this Stage get all Possible facts 
tion, but leave the « whys” until later. р 


door Observation are Suggested in Lesson І 


ll only wh: Discourage 


of observa- 
oints for out- 


PLAN FOR STUDY ОЕ GRASSHOPPE 


Lesson Т. Life and habits out-of-doors, 
Lesson II. Movements, feeding, breathing, 
Lesson TIT. Adaptation tol 


ife and habits, 
Lesson IV. General structure, 


Б, 


Drawing grasshopper. 


LESSON I, OUT-DOOR LIFE ОЕ GRASSHOPPER, 


Aim. To interest children in 
out-door observation. 

Step I. Literature. To dire 
them one of the following: 


out-door life, and encourage 


ct the thoughts, read to 


FALL AND WINTER ANIMAL STUDY. 441 


„** Happy insect, what can be 
In happiness compared with thee ? 
‘Thou dost drink and dance and sing, 
Happier than the happiest king. 
All the fields which thou dost see, 
All the plants belong to thee. 
Man for thee does sow and plough, 
Farmer he and landlord thou.” 


©“ Grasshopper green is a comical chap; 

He lives on the best of fare. 

Bright little trousers, jacket, and cap, 
These are his summer wear. 

Out in the meadow he loves to go, 
Playing away in the sun; 

Its hopperty, skipperty, high and low, 
Summer's the time for fun, 


Grasshopper green has a quaint little house; 
It's under the hedge so gay. б 
Grandmother Spider, as still as a mouse, 
Watches him over the way. 
Gladly he's calling the children, I know, > 
Out in the beautiful sun ; 
It’s hopperty, skipperty, high and low, 
Summer’s the time for fun.” 
Selected. 2 


> 


Step II. Ноте of the grasshopper. Why called grass- 


, hopper? Where found ? (Have each child tell where he 


or she has found them) Why do they like the grass ? Do 
they like the sunlight? How do you know? Perhaps 
Children have discovered that when pursued they often 
hideaway in the став close to the ground, lying very quietly, 
“playing possum.” Are they found on anything besides 
the grass? How do “all the fields which thou dost see, all 
the plants belong to thee,” the grasshopper ? 

Step III. How the grasshopper lives at home. How is he 
dressed? Are all dressed alike? How many kinds have 


`= onto the narrow leaves ? 
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you seen? How does he get away when we {ту to catch 
him ? How far can he jump? How high ? 


How does 
he fly? How far? How climb the 


grass? How hold 


Why is he happy ? Does he 
hop around when it is cold or dark or wet? Where does 


he go then? When does he go tobed? Where? In 
what ways is the grasshopper's life like your life? 

Step IV. Summary. For a review, or summary, read 
again one of the poems Suggested in Step I., and have the 


children tell, from their Observations as far as possible, 
what is meant. 


LESSON II. HABITS, MOVEMENTS, FEEDING, BREATHING. 


Aim. To have chi 
like boys and girls, 
Step I. Pi 


osition and movements. 
how boys bend their legs when getting ready to jump, and 
how they jump. How far can they jump? As far as 
they arelong? Ноу does the grasshopper stand? Ноу. 
are his legs folded? How does he jump? How far? 
liow far, compared with the length of his body? When 
the children jump, how do they hold their ha 
from falling? How does the. gr 
legs ? 

Have children show how 
about objects to which the 
does the grasshopper hold 
How does he * catch hola” 


they can see the hooks оп his feet when he is standing on 


the netting of his cage. They may discover the cushion 
on his feet, to lessen the jar when he alights. 


How do children move their legs when they walk? How 
does pussy move her legs? Alternately, How does our 


ldren see how much the grasshopper is 


Have children show 


nds to keep 
asshopper hold his front 


tightly they bend their fingers 
Y wish to hold fast, How 
fast to the ‘blade of grass? 
when he jumps? Perhaps 
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grasshopper move his legs when walking? Does he seem 
to like wàlking or jumping best? Не is called (by Leigh 
Hunt) * Green little vaulter [or jumper] in the sunny 
grass.”” Is this a good name? Why? б 

Note how he uses his “ feelers.” Why called “feelers” ? 

If some of the large flying grasshoppers can be obtained, 
study the flying, noting how the inner wings unfold and 
spread out when flying, and how they are drawn back, when 
at rest, under the strong outer wings. : 

Fora summary of this step, have children tell, or give 
statements for a blackVoard reading lesson on, * How We 
and the Grasshopper Stand and Jump and Walk.” Good 
as a beginning for the reading lesson is the above line from 
Hunt. 

Step II. Feeding. Lead pupils to tell what kind of 
food children eat, how they hold it, and get it to their 
mouth, how they bite it, and in what direetion their jaws 
move. Compare with grasshopper. He holds his food 
' partly with his front legs, partly with two little arms 
' (palps), one at either side of the mouth. His jaws move 
from side to side instead of up and down. Can he eat grass 
any better with jaws moving sideways than with jaws moy- 
ing like ours ? zh 

Step ILI. Breathing. Thismay be too difficult for iittle 
“first graders.” When the children breathe, where does 
their “breath ” go in and out?, Through nose and mouth. 
Have them place а hand on their chest. What do they 
feel when the «breath? goes in? When it comes out? 
The chest moves. Have them count to see how many 
times they breathe in a minute, or how fast they breathe. 
Watch the hinder half of the grasshopper’s body. “It gets 
smaller and larger, or moves somewhat as their chest does. 
How fast? Perhaps they can see the very small holes, 
Seven on each side of the abdomen, through which the 
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“breath” goes in and out. The process of breathing can 
be more easily seen in the cricket. : 

Step IV. Summary. Complete the reading lesson, add- 
ing “Eat and Breathe” to the title. 


Something like the 
~ following will review and clinch the ma 


in points ; 


Fig. 50, Grasshopper. 


How We Anp THE GRASSHOPPER ARE ALIKE, 


The grasshopper is happy. 
We are happy too, 
We live in houses, 
He lives out-doors in the grass, 
He loves the sun, 
We love the sun too. 
We bend our legs when we jump. 
The grasshopper bends his legs too, 
But he can jump better than we can, 
He holds fast with his front legs, j 
He has hooks on his feet to help him hola fast, 
We hold fast with our hands and fingers, 
We hold our food in ойт hands, 
We bite it with our jaws (or teeth). 
Our jaw (or teeth) moves up and down, 
The grasshopper holds his food with his 
His jaws (or teeth) move sideways, 
The grasshopper breathes as we do, 
"The hind part of his body moves in апа out, 


We never knew before how much (ће Brasshopper is like 
boys and girls, 


front legs. 
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ә " 
LESSON II. ADAPTATION TO LIFE AND HABITS. 


° Aim. To lead children to think about the “why” of , 
common things about them. * 

Step I. ‘How fitted for its home (Tig. 50). How its 
color, green or brown, like the grass, helps the grasshopper 
to hide, and protects it from birds and cats. 

How its hard covering (compare with cabbage worm) 
protects it. 

How it is made so that it can climb the grass blades, and 
hold fast to them. How much better for it to be able to 
jump over and between the tall grass blades! 

Its head can turn to enable it to see around it. So its 
neck is.soft and flexible, but is covered by the hard collar. 
Sometimes the sharp point of a blade of grass gets under 
this collar when the grasshopper jumps;- this is apt to 
kill it. 

Step IT. How fitted for its movements. Why are the 
` hind legs so large? How fitted for jumping ? 

How the front legs are fitted for holding. ; 

How the feet are fitted for catching when they jump. „ 

The head is very hard. It gets many hard blows when 
the grasshopper is jumping. | , 

How the wings are fitted for their life. (Best seen in the 
large flying grasshoppers). Hew the delicate inner wings 
can be spread out for flying, or folded fan-like and pro- 
tected under the tough outer wings. 

Step IIT. How fitted for its food. 

"How made so that it can climb and hold on to the grass 
blades. 

How its upper lip can be pulled up to uncover the teeth. 

How its jaws move sideways. Why? 

How fitted to eat grass. " 
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Step IV. Closing thought. May not the storv of Kep- 

'ler's great words, adapted to the little folks, help to im- 

press the thought, the great “why.” When, after, giving 

his life to the study of the heavens, he discovered the plan 

of the solar system, he exclaimed: «І thank Thee, О God, 

- that Thou dost let me think Thy thoughts after Thee.” 
Isn't that one great aim and privilege in nature study ? 


LESSON IY. GENERAL STRUCTURE AND PLAN, 


Aim. To leave with children 
and main parts of the gr: 
study of, and comparison w 

Step Т. Blackboard drawing by teacher. 

Teacher should draw, at direc 
of the grasshopper, side view, 
segments of akdomen, wings, 
and large eyes, The teac 
children how she draws. 
than the resulting picture, 

Step IT. Drawing by children, 
board, and have children draw g 
sible. Emphasize idea that e 
grasshopper, exactly what he se 
can look at them while drawing. 

Let children select best, that is, most truthful drawings, 
and tell wherein they are best. 

Step ТП. Parts of grasshopper, 
board drawings and the gr 
bring out the plan of the 


à definite idea of the plan 
asshopper, as a foundation for 
ith, other animals. 


tion of. children, an outline 
Showing thfee parts of body, 
three pairs of legs, feelers, 
her should take pains to show 
The process is more important 


Cover drawing on black- 
rasshopper as large as pos- 
ach must draw, from the 
95. Have insects where all 


With the large black- 
8 béfore the children, 
grasshopper's body ; that it has 


Я Yead, thorax, апа abdomen (give 
the children the terms) ; thatit has three pairs of legs, and 


has wings on the thorax, and that its hind legs are larger 
than the others; that its head has a mouth with jaws, tivo 


asshopper, 
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large еуез, and two feelers, and that its abdomen has 
Several parts or rings. 

; Put all emphasis in this lesson on simple facts of plan 
and structure which the children can see. Do not ask 
why, or allow them to discuss the 6 whys”; it will -detract 
from the mhin thought. - 

Additional topics suggested. 

Review story. Helpful for review will be “The Story 
Our Grasshopper Told,” told by the teacher, with occa- 
sional questions, bringing out, from the grasshopper’s point 
of view, his home and happy, merry home life; telling 
about his “hopperty, skipperty, high and low, summer's 
the time for fun” existence, and showing how well he is 
fitted for his home and life, just as well as boys and girls 
are fitted for their home and life. Тһе children can fill in 
Барз left by the teacher. 

Literature. For literature, read to the children Cowper’s 
“The Grasshopper,” or Leigh Hunt's “Ode to a Grass- 
` hopper.” They are difficult; but, after studying the grass- 
hopper, even little “ first graders? may get more from 
them than we imagine. Portions of Cowper's “The Crick- 
et” and Dickens's « Cricket on the Hearth,” or « Waiting,” 
in Mrs..Gatty’s “Parables from Nature,” can be read to 
the children, The nature readers have considerable on the 
Brasshoppers and crickets. У р 

Comparison. If comparison is made with the cricket, 
bring out such points as the following : 

Both are happy, merry fellows. 

„Both live in thé fields. | m. 
Their ways of moving, feeding, and breathing are similar. 
The crickets are fitted for life in the dark, under stones, 

or in the ground. 

Both have the same parts, differing in color and form. 

Perhaps the children can discover hew the cricket chirps. 
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The outer wings are raised, and the inner edge of one 
rubbed or scraped rapidly over the inner edge of the other. 
.. Bring out main differences, —color, feelers, 
like stylets at either side of end of | 
14% history. With the live insects before the children, 
in different stages of development, tell them the life his- 
tory of the grasshopper : how the mother bores a hole in 
the ground (with the pointed *egg-placers? on the end 
of her abdomen), and lays in it many eggs; how these 
hatch into little grasshoppers, much like their mother, but 
with large head and no wings; how, as each of these grows, 
its skin becomes too tight, and Splits open, and the grass- 
hopper comes out with a new Coat, at first soft, but soon 
hardening ; how he thus gets a new suit of clothes several 
times, each time becoming larger, and With longer wings; 


how at last the full-grown grasshopper comes out and stops 
growing. A 


wings, thread- 
abdomen. 


Books for the Teacher. 


1. Morse's « First 
Study of structure, 

2. MeCook’s « Tenants of an Old F 
cellent chapters on the I 


3. Hyatt’s “ Insecta” із 5004 as a guide for the study of 
structure, и 


Book of Zoülogy ” is helpful in the 


arm” has severa] ex- 
habits of crickets, 
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JANUARY WORK. 
» x THE CAT. 


Aim. To cultivate a sympathetic attitude toward animal 
life; to intérest children in the careful observation of the 
domestic animals; to lay foundations for a better under- 
Standing of the animals of which the eat is a type. 

Preparatory Work. Some days before beginning for- 
mal study, ask the children to watch their kitties at home, 
and to find out and tell the teacher, perhaps immediately 
after the opening exercises each morning, exactly what their 
kitty does and how she does it. Fora few days before the 
lessons, and during the lessons, it is well to have a cat in 
the sechoolroom. Give the children definite questions such 
as: 

How does the cat drink milk? How ‘ase her iongue 
when drinking ? 

How does pussy eat? How does she use her claws and 
her teeth when eating ? 

How does she play ? How does she jump when trying 
to catch anything? How roll on the floor ? к 

How does she lie when resting or asleep? How place 
her feet ? > 

How is it that kitty can walk quietly? What does she 
have under her feet to aid her in walking quietly ? 

Is she a good climber? What aids her in climbing ? 

How does kitty wash herself without water, soap, or 

P 

1 This is recommended for midwinter work because the plant work 
leaves little time for it in the fall, and because it seems wise to in- 
troduce in winter some study which has more of the human inter- 
est, and appeals more to the children’s sympathies, than does the 
Study of the forms of water. 
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cloth? How wash her face? her ears ? her 
does she keep her fur smooth ? 

How do her eyes look in the dark ? 
ears? How much? 

How, does she show when she is pl 
she show when she is angry ? 


How does the mother cat take сате of her kittens? 
How carry them, feed them, wash them ? и 

If the children сап be led to consider their individual 
discoveries as great secrets, to be told only to the teacher, 
the interest will be increased, and individual observation 
'stimulated. 


paws? How 


/an she move her 


eased ? “How does 


LESSONS І. AND П. WHY WE HAVE THE KITTY IN OUR HOME. 


Preparation. То put the little folks in the right atti- 
tude, sing with them or to them, “T love little Pussy, her 
coat is so warn" or read to them something like the fol- 
lowing: 


MY DEAR KIT NG, 
** Have you seen my little kitty ? 
Her fur is soft as silk, 
And every day I feed her 
With bread and Sweet new milk, 


Her feet they are like velvet, 
As she goes pat, pat along, 
And her soft and gentle purring 

Is like a pleasant song. 


Her ears are small and d. 
Her neck and bre: 
Her eyes 


owny, 
ast are white, 
are like two tiny lamps 
To light her in the night, 
I have no little sisters 
То walk with, or to play B 
But my pretty kitty loves me 
Almost as well as they. 
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And often we run races, 

And play at hide and seek; 
Or she will climb the cherry tree, 
2 A “And through the branches peep. 


І һауе never hurt my kitty, z 
Or harassed her or tased, 
For she is God's own creature, 
And Пе would not be pleased.” 
Author not. known. 


Did the girl in this poem love her kitty? Why? Be- 
cause kitty was so pretty ; because she purred when she 
Was pleased (kitty's way of talking or singing); because 
She was such a good “playmate ;” because she was “ God's 
creature.” How did the girl take care of her kitty? Fed 
her, played with her, was kind to her. 

Presentation. With kitty in the room, in the arms of 
the child to whom she belongs, bring out, by questioning 
the children, the reasons why we like to have kitty in our 
` homes, and why and how we care for her. : 

How pretty she is. Her soft fur, “as soft as silk.” Нег 
color and markings. Her eyes. 

How she likes our company. How she shows that she 
likes to,be-with us. Rubs herself against us, or jumps into 
our lap. Likes to be stroked and petted. How gentle she 
is with baby. 

How kitty talks to us. How she purs when pleased or 
happy. How she asks for something to eat. How she 
asks to have the door opened. How she speaks when dis- 
pleased or angry." How she spits when the dogs frighten 
hér. Tell how kitty’s mewing has often warned and saved 
people in danger, as in a burning house, or has told mother 
that her baby had wandered into danger- 

How kitty plays with us. Rolling a ball. Playing with 
a string. ` Trying to catch her tail. Running races. Play- 
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ing hide and seek. Perhaps some of the children can tell 
how they dress kitty and play doll with her. 

How kitty is like us. She has life, just as we do: Bue 
enjoys or suffers, and can be happy or unhappy. She likes 
to play, and likes to be petted' and loved, as we do. Sheis 
* God's creature," just as we are. 


How we care for kitty. Feed her, give her a soft, warm 
place to sleep, pet her, treat her kindly. : 
Summary. Read again “My Dear Kitty,” encouraging 


children to discuss it somewhat, te tell what it means. 


LESSONS III. AND IV. HABITS. DRINKING, EATING, 
WASHING, SLEEPING. 


Aim. Tell- children « To-day we are going to find other 
ways in which Xitty is like us, 


other things she does which 
boys and girls do." 


Preparation. Read to the children something like the 
following : 


** Oh ! here is Miss Pussy, 
She is drinking her milk H 
Her coat is as soft 
And as glossy as silk, 
She sips it all up, 

With her little iip-lap, 
Then, wiping her nose, 
Lies down for a пар.” 


Author not known, 


Presentation. Have children see in schoolroom as much 
as possible. Have them tell with as few questions as pos- 
sible. 


Drinking. How do we drink? Lift th 
and let the water run into our mouth. 
how.- Watch the cat drink milk. The 


€ cup to our lips 
Have child show 
cat cannot lift up 
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the saucer of milk. How does she drink? How does she 
get the milk into her mouth? How use her tongue? 

Eating. Have a child eat an apple before the class. 
How — with what teeth — do we bite? How — with 
what teeth — do we chew? , Watch kitty eat. How does 
kitty bite off her food, like bread'? How does she chew 
the meat? How does she use her teeth ? How do we hold 
things (apples) when we are eating them? How does 
kitty hold her food, such as meat? Perhaps they can see 
now kitty chews or tears the meat with the sharp teeth on 
either side of her mouth. (This may be too difficult for 
the little folks.) Touch lightly on the other side of the 
cats life, — her fondness for birds and mice, and the way 
she catches and eats them. 

Washing. What parts do we get dirty when eating ? 
Our face and hands. What should we do after eating ? 
What does kitty do after her meal? How does she wash 
her face? Her paws? Her ears? How does she cléan 
and brush her fur?” 

Sleeping. After dinner kitty is often ready for a nap. 
Where does she like to sleep ? In places soft, or warm, or 
both. How does she lie when asleep? How curl up? 
How place her paws and nose and tail? Does she sleep 
soundly ? or does she awake easily? How keep warm, 
when asleep, without any clothes or any “covers” over 
her? 5 

Summary and Reproduction. A blackboard lesson on 
“My Kitty’s Dinner,” or a story by the teacher on “A 
Day in My Kitty's Life,” the teacher giving the children 
frequent opportunities to fill in gaps in the story, thus test- 
ing what they have learned about kitty’s talking, playing, 
eating, drinking, washing, and sleeping. . 
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LESSONS V. AND VI. HABITS, MOVEMENTS, AND,SENSES. 


Walking. Have children watch pussy walk on the desk 
or on the teacher's arm. How quietly kitty walks. Caa 
we walk as quietly? How her toes, each with a soft pad 
at the end, spread out, much as our fingers spread out 
when we walk on our hands and feet. How her claws are 
drawn in. How she moves her legs alternately, much as 
the children do when walkiug « on. all-fours." 

- Running. Much like walking, but faster 
run the faster,—kitty, or boys and girls ? 

Climbing. How quickly kitty climbs trees or posts to 
get away from the dogs. How does she do ij? How do 
children use hands and fingers when climpimg? Show 
children how-kitty can extend or retract herl aws., Make 
her climb up the extended arm. Note hoW turved and 
pointed the claws are. How. does. kitty climb| down the 
tree trunk? Сап we climb as well as kitty ? | 

Jumping. Have children show how they np (bend 
and suddenly straighten the legs) when standing, 


" ‘land how 
they jump when “on all-fours.” ^ Let kitty jump from «cn» 
cr table. Note how she pushes with her hind legs, and 


how softly she alights on her fore legs. 
jump? Can we jump as well or as far ? 
Creeping. "This posture may be seen when kitty is get- 
ting ready to spring at a ball with which she is playing. 
Notice how she pushes her front legs forward and her 
hind legs somewhat backward, doubling them, and how 
close to the ground her body is brought; how she creeps 
along; how her tail moves; and how quickly she springs. 
Grasping. Have children tell and show how they use 
their arms, hands, and fingers in picking up and holding 
things. With which legs does kitty seize the ball or string 
when playing. Does she hold the ball tightly? How? 


Who can 


How far can she 
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Note how quick and free (moving in all directions) are 
the motions of the fore legs as compared with those of the 
hind legs. In many ways kitty's fore legs are used like 
Ойг arms. 

Seeing and Hearing. Talk’about kitty's habit of prowl- 
ing around at night, and her power of seeing in the dark, 
when we can see little or nothing. Show, if possible, the 
acuteness of her hearing. 

Summary. An oral review, centring it about the 
thought, ie Ways in which kitty is smarter than we are," 
bringing out how and why (thinking of the plan or con- 
Struetion of her body) kitty can walk, run, climb, creep, ` 
and jump better than boys and girls can. 


LESSONS VIL, VIIL, AND IX. HOW KITTY 18 FITTED FOR 


HER LIFE. 
е 


Aim. "То lead and help the children to see the “ why" 
and “how” of what they observe. . Tell the children: 
'We have seen how kitty lives, and have learned that she 
does some things that we would find it hard to do, and can 
do some things much better than we can. Let us write 
these on the blaekboard : 


She keeps warm without any clothes or any ''covers ? at night. 
She drinks milk without a spoon or cup. 

She eats meat withont a knife to cut it, or a fork to hold it. 

She washes herself without water ог soap ог wash-cloth. 

She keeps her hair smooth without brush or comb. 

She keeps herself just as clean as we do. 

She does all these things without any hands. 

She can run faster than we can. 

She can jump farther than we can. 

She can climb trees better than we can. 


To-day we will try to find out how kitty’s body is made 
(or how God has made kitty's body),,so that she can do 
these things so well. 
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Presentation. Have catin the schoolroom, where chil- 
dren can study her parts, and compare with the parts of 
their own body. i 

Kitty's Fur or Clothes. Have children observe how sott 
and warm it feels, how thick the hair is, how it is colored 
on different parts of the body. Have them tell how Ше. 
hairs sometimes come out; that is how kitty sheds her - 
fur. After they have observed all they can about the fur, 
and not until then, diseuss with them how the fur keeps 
kitty warm, how it makes her look so niuch prettier 
pare with cat which has lost part of her fur), how the fur 
‘is changed, the old hairs dropping out (before they get 
long enough to tangle, like the children’s hair), and the 
fine soft hairs taking their place. 

Kittys Legs and Feet. 
and kitty. 


Use. Науе child show how children bend their legs, 
and how they st 


and on their toes, when getting ready to 
jump, how they straighten their legs as they jump, and 
how they bend and straighten their legs when they walk. 
What is the use of the bends or joints in their legs? Note 
Łow kitty bends and straightens her hind legs when she 
jumps or walks. Her hind legs are kept bent, and she 
always stands on her toes ready to jump. 

Structure. Help children ts note the parts and joints of 
their own legs, — the upper leg, knee joint, lower leg, ankle- 
joint, foot, toes, and nails. Compare with (apparently) 
Corresponding parts of kitty's hind leg, the long upper leg, 


the upper joint (apparently corresponding to our knee, but 
bending backward instead of forw: 


ard), the lower leg, ankle- 
joint (apparently), and toes and claws, with no heel and 
little foot. (The cat really has a short upper leg, concealed 
by the flesh of the body,and the knee-j 


oint, bending like ours, 
but close to the body. What seems to be the knee really 


(com- 


Constantly compare children 
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corresponds to our ankle-joint, and the part below is the 
foot, much elongated. But the children cannot understand 
this; and it is better to have them compare the parts which 
are to them —and to most adults—analogous.) Call their 
attention, if necessary, to the cushion on each toe,and to 
the way kitty pushes out and draws in her sharp-pointed 
claws. (See Figs. 51 and 52. 


Fig. 51. Cat's Paw, under side, Fig. 52. Cat's Paw, showing 
Showing Pads the Claws. 
e 


Have children tell about the parts in their own arms,— 

upper arm, elbow-joint, lower arm, wrist-joint, hand, fin- 
“gers and nails. Compare with corresponding parts of 
kitty’s fore legs, noting particularly their freedom of mo- 
tion in all directions (compare with hind legs), and the 
toes with cushions and retractile claws. 

Adaptation. After, not before, observing as carefully 
as possible, discuss adaptation with children. How are 
the hind legs fitted for pushing the body when the cat 
walks. Compare with way in which children push their 
sleds, with their feet extending behind the sled. How 
fitted for jumping? How are the fore legs fitted for 
quickly catching or grasping ball or string, or her food ? 
What do both legs have which help kitty to climb so well, 
or to hold her food, or to keep away.the dog — or the 
children ? Why do not the sharp claws catch in the carpet 
when she walks? What do the feet have to help her in 
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walking so quietly ? How are the feet fitted to wash and 
brush and comb her fur and head and face ? 


Teeth and Tongue. Use. Have a child show, as, he eats 


an apple, how he bites it with the teeth in front of his 
mouth, pushes it around with his tongue, and chews it with 
teeth in the back or at the sides of the mouth. Feed kitty 
(potato or Something to bite, meat to tear, апа milk to 
drink), and see how she bites, chews, tears, and drinks. 
Ask children to watch, as she eats, the teeth in the sides 
or back of her mouth and to see how she uses her tongue. 

Structure. Have children feel their teeth, and examine 
the teeth of one another, and tell about the sharp and wide 
or chisel-shaped biting teeth in front, and the broad flat 
grinding teeth at the sides. Compare with kitty’s teeth. 
(See Fig. 53.) "The front biting teeth аге similar, but not 


So wide or large, the grinding 
teeth have sharp points, and be- 
tween the biting and grinding 
teeth, on each side of each jaw, 
is a long sharp-pointed tooth 
(four in all), with which kitty 
seizes and tears meat, We can 
call them “tearing teeth,” or 
“meat teeth,” or, when the 
children have noticed their 
length in the dog, dog teeth. 
Tell. the pupils that Mother 
ren these sharp-pointed « meat 
106 want little children to eat 
older (like the teacher ) and 
meat teeth” or « tearing’ teeth.” 
if they cannot See it, that kitty can 
о а form somewhat like à spoon, and 


ough. The tongue of 


much meat. As they get 
need meat, they get their « 

Tell the children, 
bend her tongue int 
taat the upper side ef her tongue is r 
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à child is smooth. Perhaps some children can tell how the 
саб tongue feels when she licks their hand. 

Adaptation. How are kitty's teeth fitted for eating and 
tearing meat? How are they fitted for biting? How is 
her tongue fitted for lapping milk? How is her tongue 
fitted for washing and brushing antl combing herself ? 

Eyes and Ears. Use. Have a child show how he uses 
his eyes: how he turns them toward the object he is ob- 
Serving; how he protects them by closing the eyelids; how 
the pupils get smaller when looking toward a bright light, 


Fig. 54, Cat's Eye in Daytime. Fig. 55. Cat's Eye at Night. _ 


and larger when turned away from the light. Have an- 


other pupil show how his ears are used: how he-does not 


hear so well when his fingers are in his ears; how he turns 
his ear toward a sound when it is faint. Compare with 
the eyes and ears of the cat, dwelling on the great size 
of the pupil of the cat's.eye (See Figs. 54 and 55), (can- 
not some of the pupils observe the cat at home, and tell 
héw large this opening is, when their cat is in a dark 


place ?) and the movements of the ears ? у 
Structure. Study, first in children and then in cat, the 


position, lids, pupil, colored part and white of the eyes, 
and the position and appearance of the, ears. 
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Adaptation. Show how important it is that the cat 
should hear well at all times, and should be able to Hes 
well in the dark. Compare the pupil of the eye to a Wan 
dow shade which determines how much light shall come їп, 
almost.closing when the light is very bright, and opening 
when the light is dim. Why сап the cat opei the pupil 
of its eye wider than we сап? Try to show how the move- 
ments of the cats ears help him to hear better. 

Summary. Have children t 


ell, or prepare a reading-lés- 
son telling: — 


How kitty’s fur is her clothing and her « covers.” 
How kitty has a spoon — her tongue. 
How she has knives — her sharp-edged biting teeth. 


How she has forks —her sharp-pointed tearing teeth and 
her claws, ў 


How she has Wash-cloths — her tongue and paws. 
How she has a bru 


sh—her tongue; and comb — her 
feet. 


How she gets from her mouth what is as 
аз water and soap. 
How her le 


good for her 


i gs are made for jumping. 
How her feet are made for climbing. 
How her eyes and ears help her. ` 8 


LESSON X. KITTY’s COUSINS, 


Aim. To give children a little idea of similarities and 
differences in animals. To make the cat som 
type of many animals. Tell the children : 
will see how kitty is like and unlike us, ani 
like and unlike other animals we know.” 

Preparation. Try to have children see th 
ognize those who are brothers and sisters or 
same family : — 


ething of a 
“To-day we 
d how she :s 


at we can rec- 
belong to the 


е 
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Because they act or talk alike. 
Because they look alike. E 
Because they are dressed alike. 

^ We know plants or animals of the same Кіпа: — 
Because they look alike. .” ° 
Because they have the same paris. 


How kitty’s body is like ours. Help children to see and 
tell how we use sticks to support weak plants, to keep the 
window curtains stiff, and to hold the panes of glass. Have 
them note how soft their flesh is, and feel the bones in their 
hands, arms, legs, chest, head, neck, and back. Of what 
use are they? Have some one gently try to discover 
where the cat has bones, emphasizing the back-bone and the 
bones that support the legs and feet. So the cat’s body is 
like ours in having à backbone and other bones. Draw from 
them other similarities : the two main parts, body and head, 
the four limbs, the mouth with tongue and teeth. Bring 
. these similarities into stronger relief by contrasting our 

‚ body and the cats body with those of the butterfly and 
grasshopper. The latter have no bones, three parts to the 
body, six legs. 3. 

How kitty is like the dog. Have a dog for comparison. 
Both hàve backbone and other bones, furry covering, four 
legs, and dog teeth or “meat*teeth ;” both are fond of meat. 

How kitty is like other animals. Compare with any ani- 
mal with which children are familiar, — rabbit or horse. 

Summary y. Make a list of all the animals known to the 
children, which are:— 

eLike the cat in having bonesor a backbone. 

Like the cat in having hairy or furry covering. - 

Like the eat in having long sharp-pointed dog teeth, or 
“meat teeth.” 
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WATER.—ITS FORMS AND WORK. 


Time. Beginin January or Е 
March, and review or 
Aim. То interest 
common things about 
the value and beauty of su i 


and unity shown in nature. 


To serve as a‘ basis for geography work by helping chil- 
dren to study and understand the Story and work of fog, 
clouds, dew, rain, frost, ice, and Snow. 

Order of study. 

First. Useful properties and uses of water. 

> Second. Evaporation. T 

Third. Condensation, 

Fourth. Forms of water, — w. 
frost, ice, Snow, dew, rain. 

Fifth. Work of water ‘in soil-making and in shaping 
the land. 


The order is determined by the 


ater-dust, fog, mist, clouds, 


principle that we should 


n.be most easily seen, and сап be most 


erable about the ccmmon or obvious 
observe in the schoolroom the proce; 
condensation. D 


uses of water and can 
55 of evaporation and 
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USEFUL PROPERTIES AND USES OF WATER. 


E What Water does. 

Dissolves things. Show the children that water dissolves 
(“ Melts,” or * Makes them бо away,” or * Makes them so 
we cannot see them," the children are likely to say) salt, 
Sugar, snow, ice, alum, and other substances. Show them 
that heat helps the water to dissolve these more quickly. 

Have children ask about and bring some of the incrusta- 
tion usually formed in tea-kettles, and talk about its for- 
mation. Water may dissolve rocks, but very slowly. 
Water is the great solvent of nature. Heat and soap aid it. 

Floats and carries things. Show children the power 
water has to float things, — wood, paper, leaves, saw-dust ; 
to hold'them in suspension, such as chalk-dust or mud ; and 
to carry them along. Show how sand and even,stones 
can be carried along by moving water. 

Soaks into things. Show, with sponge and wood and 


T chalk and sandstone, how water soaks into objects even 


when we can see no holes into which it can enter. This 
helps it dissolve and carry along what is not on the outside 
of objects. е 

Reviow and. summary. Try to have each step reviewed 
and “clinched ” before passing to next step. At the end, 
try to have two or three children tell“ the three things that 
water does.” The retention of the ideas gained depends 
largely on the clearness, definiteness, and frequency of the 
summaries. 


* The Uses оў Water. 
Importance of * Why.” This should be an application 
of the previous work. Тһе work will mean much more if 
the children are constantly asked, * Why is water used 
for this? ? and if they are led to relate each use to one or 


-O 
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more of the useful properties previously brought out. 


Merely naming the various uses of water is of little value. 


Our children should think, not merely see and talk. 

Uses to man. Used in the home to dissolve salt and 
Sugar; to prepare tea, coffee, oatmeal; to:boil vegetables 
and meat; to wash hands, clothes, food, house. Try to 


bring out the « why in each case (mainly because of its 
dissolving and penetr: 


ating power). In which cases does 
heat help it? 


Used in the body (as drink) to dissolve our food, and to 
cleanse the body by carrying away injurious things. 

Used out-doors (rain) to wash roofs, sidewalks, fences, 
and to clean the streets by carrying away mud, leaves, 
sticks. Used to float boats, and help man to travel, and to 
carry things from place to place. Why ? (Mainly be- 
cause of its floating-power. ) 

To impress the thou 
man, it may be well to 
springs and wells are 
story of Gemila in And 

Uses to animals, 


ght of the usefulness of water to 
tell how water is cherished, and how 
valued, in arid regions. (See the 
Tews’s “ Seven Little Sisters," 
The only drink of animals. The 
home of fishes and frogs, and hosts of other animals, The 
toads by which they travel from place to place, 
Uses to plants. Water washes them 
Water is their only drink, Ww 
soil, and gets from it and bzings 
their roots drink in, 
Uses to the earth. 


outside and inside. 
ater dissolves some of the 


to the plants the food that 


How it carries along mud, sand, 
leaves. How it washes the earth and even the air. How 


it refreshes and brightens everything. This сап be studied 
and discussed more fully in April and May. 

Review and summary. Impress the thought of the de- 
pendence of everything on water, How useful and helpful 
itis. And yet we have only begun to Study about its uses. 
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A blackboard story on “How Water Helps Us” may 
gather up the most essential points. Below is such a read- 
ing lesson, as used by a teacher in a room where the chil- 
dten (five-year olds), were just learning to read, and could 
recognize but few words: > . 
* Water lielps us. 
Water helps everyone. 
We drink water. 
We wash with water. 
Fish live in water. , . 
Water carries boats. 
Water carries stones and sand.” А 
If the children can write, cannot they:be divided into 
groups, each with a different topic? The teacher may tell 
а story about « What a Pail of Water Did," having the 
children help her from time to time. It may be better р 
bring into the schoolroom a pail of water, and nee the 
little folks tell, one by one, “ What this pail of water can 


` Г ab s 
‚Чо and how it сап do it," each giving such statements a: 


these: «It can help me wash my hands by dissolving P 
carrying away the dirt;” “It can help mother get ae = 
fast by dissolving the coffee;” «It can wash the bee 
carrying away the dirt.” How alert and interested the 
little folks are if such a review is sometimes turned p 
game of «story-match," on the plan of a spelling-mate hy 
the children dividing into two groups, and Заоа Е 
children from alternate sides trying to tell a new story 
about “What the pail of water can do,” taking their seats 
when they fail. 
EVAPORATION. 
Order of study. Be sure that evaporation is understood 


before making any reference to the opposite process, con- 
densation. Donotbe in a hurry to use the term “ evapor- 
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ate.” When the children have the idea clearly, and have 
talked about « water going aw; 
“going so we cannot see it,” o 
will be glad to get, and will 
ate.” , Begin with boiling 


ay,” or “ going into the air,” 
r “changing into vapor,” they 
properly use, the word « e-vapor- 

and rapid evaporation in the 
schoolroom, because this is most easily seen. * Follow this 
by a study of slow evaporation, first in the schoolroom, and 


later at home or out-doors. Last apply to explain every-day 
phenomena, 4 


Apparatus. The form of aleohol s 


tove shown in Fig. 56 
t convenient for thi. 


8 work and for later 
study of air and heat. 
It can be obtained from, 
or ordered through, any 
hardware dealer for 
about twenty-five cents. 
Six or eight ounces of 
Strong’ alcohol will be 
needed. If diluted with 
water, it will not burn 
Well Ве careful not to 
have alcohol bottle near 
а flame, and not to pour 
alcohol on the hot alco- 
hol stove, The, other 
apparatus can be ob- 
j tained anywhere. 

Important Points. Merely performing experiments be- 
fore children does not necessarily lead them to observe 
important points ; they are apt to be most attracted by the 


apparatus and the flame, An experiment is, or should be, 
“a question asked.of nature » 


€" and we must be certain that 
the children understand what the question is, They must 


not be told the answer, what they should discover for them- 


Fig. 56, Alcohol. Lamp. 


WINTER EARTH STUDY. 467 


selves ; but their interest should be centred about the ques- 
tion, and their.attention directed to what will help them to 
answer the question. The important points are : 

"First. The fact or process of evaporation, the turning 
of water into water-dust, which we can see, and into.vapor, 
which we cannot see. È 

Second. The effect of heat in causing or increasing 
evaporation. 

Third. The effect of a large surface in increasing 
evaporation. ` , n F 

Fourth. The effect of currents or winds in increasing 
evaporation. 

Special pains must be taken to make these clear, and to 
“clinch” them in the summaries, oral or written. А 

Preliminary study of alcohol stove. To guard against 
or lessen the tendency to watch the apparatus rather than 
the experiment, it is well to take a little tinte to study yin 
the children the stove and the way it is used. Then 
' impress the idea that they are to watch what is done and 
What happens. 


RAPID EVAPORATION, OR BOILING. 


Step T. What does the water do? Heat а little water 
in a shallow dish (lid of jelly glass, or baking-powder can), 
over aleohol stove. Direct attention and observation to the 
Water. “We want to see what happens to the water.” 
The children, even the youngest, can observe, and tell that 
“ Miss Grey put the water in a tin lia” “She put the lid 
over the stove.” “«The flame went up around the dish. 
“The water got warm.” «Little bubbles came in the 
Water? « Some bubbles were at the side.” “ Some bub- 
bles were at the bottom." “The bubbles dance up and 
down." «Soon the water all went away.” “No water 
was left in lid.” ә 
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Repeat experiment, putting in a tin cup a small quantity 
of water, whieh the children have measured in a bottle, 


heat for a time, observing as before, ard have children 
measure again. 

Clinzh the observation and thought. 
away.” 

Step II. What makes the water go away? Repeat one 
or both experiments, extinguishing the flame, and relighting 
it two or three times, that the childr 


water stops making bubbles" 
and begins ag 


“The water goes 


en may see that “ the 
when the fire is blown out, 
ain when the fire is lighted. At this stage 
the children can probably only see that the fire or flame 
“makes the water go away.” They may not be ready for 
the generalization (which must be based on many observa- 
tions to mean much). “Heat makes the water go away." 

Step III. What becomes of the water? Boil water in 


tin cup. Children, if teally observing, will see the 
“smoke” (as they are apt to call it) or “steam” coming 
from the boiling water. 


Invert funnel over cup. The 
“steam ” can be seen much more clearly coming from nar- 
rowed opening of funnel, 


They may state that the water 
makes or turns into “steam.” Hold a dry tumbler or à 


slate or plate over the open cup, and later over the inverted 
funnel. What gathers on the inner or lower surface ? 
Make sure that the children see the minute drops of«water. 


Impress idea that what tliey call “steam” is made up of 
little drops of water. 


Show the children how a piece of chalk can be broken 
into smaller and smaller pieces until it" becomes as fine as 
the chalk dust below the blackboard. So heat or fire breaks 
up water first into bubbles, then into smaller and smaller 
drops. This can be shown by heating the dry tin lid, and 
pouring afew drops of water on it, letting the children see 
how the water breaks into little drops, which dance about 
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until they disappear. They at last become so small that they 
are like fhe chalk dust. We cannot see one drop alone, 
but we can see many together. So we can call them — 
what? Water dust. (Water dust is the more exact term 
for what is popularly called *‹ steam.” Steam, eqrrectly 
speaking, is water vapor, and is invisible. The term “steam,” 
referring to water dust, is so generally used in the chil- 
dren’s homes that it does not seem wise to insist that the 
children shall not use it. Tell them we like better the 
name “water dust.") If they persist in calling water dust 
“smoke,” show them, with a match, that smoke is made 
when things burn, and that it makes a tin or saucer black, 
while water dust is made when water boils, and it makes 
the tin wet. 

After having children tell, as well as they can, what they 
did and what they saw, impress by repetition the idea 
that : ə 

The fire turns the water into little drops. 

The drops get small like dust. 

Many drops together look like smoke. 

Then we call it water dust. 

Other people call it steam. e 

Call attention to the fact that water dust cannot be fol- 
lowed or seen far from the alcohol stove. It seems to “во 
into the air.” Show children how chalk dust when scat- 
tered by blowing on it also “ goes into the air” When i 
little drops of water dust become so small and so scattere 
that they cannot be seen we call them vapor. Impress Ше 
idea: ° VE T 

"When water dust is so fine that we cannot see it, it 1s 
called vapor. 
. Now Dd not before — the children-are ready for the 
terms « e-vapor-ate,” «to turn into vapor," and “e-vapor- 
ation,” “turning into vapor.” ° 
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The important fact, the making of water dust, may be 
impressed by the teacher drawing on the blackboard, as di- 
rected by the children, the cup, funnel 
then having the children draw it from 


work," not from her drawing. Some analysis with ‘the 
children of the direction and length of the lines used to 
represent cup and funnel will bring better results. 

Step LV. Summary and expressive work. After the chil- 
dren have observed for themselves, — and not before,— it is 
helpful to call on the imagination to help clothe the facts 
of observation with life and additional interest, We may 
have them play at housekeeping, and tell how and for what 
they use water. Children are so m 
and do not want to make them over, — that they delight 
in personification and in the life of the, fire sprites.and the 
water fairies. After personal observation by the boys and 
girls the fairies: are helpful ; they serve to impress and to 
relate what the senses have shown the children, and to give 
a larger content and а more attractive aspect to the world 
of sense. But if we call in the fairies before asking and 
directing the children to see and think for themselves, they 
ате likely to interfere with the self activity of the children. 
The fairies are good helpers or companions in their place, 
but are poor guides or leaders. The following * story ” 
illustrates how the Sprites and. fairies may help, 


, and water dust, and 
| the apparatus “ut 


ade,—and we cannot 


How rue TEA-KETTLE Boren, 


а * Jane, put some water in the tea-kettle,? 


“Then Jane poked up the fire-sprites; а 
drops bubbled, and the little fire 
the tea-kettle, and they put their 

“Тһе water drops7began to sing and dance; and the little drops at 
the top wondered what was the matter, and they went down to see. 
The drops at the bottom went up to the top singing, ‹ Ring tum, ring 


nd very soon the water- 
-sprites said that there was water in 
arms arourd it, 
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tum re,’ and just then a little boy came in the room, and asked Jane 
what it wis, and Jane said it was the tea-kettle singing." 

7 Laura Cooke, 
» Longfellow School, St. Paul, Minn. Second Grade. 


3 In any blackboard reading lesson, and, so far as possible, 
in individual written work by the children, tell — 

First. What we did. 

Second. What we or I saw. 

Third. What we or I thought. 

Tf this order is habitually followed, the children are 
more apt to think for themselves, and to base their con- 
clusions on what they have seen. If told in the first per- 
Son, as far as possible, class reproduction is apt to be more 
thoughtful and the pupil’s work more individual- 

The following 'are copies of individual reproduction 
papers written by two third-grade pupils, in the Practice 
School of the Oswego Normal School. The papers are 
given just as written by the children, but with errors in 

' Spelling corrected. Two papers are given, written at the 
same time by two pupils in the same room, to illustrate how 
a teacher may impress on her class the general order to be 
followed in their papers and yet secure individual work. 


How Warer Bois. 


** Miss Schiller placed a tin cup full of water over the alcohol lamp. 
Then she put some little pieces of paper in the cup. When the water 
began to boil, the little pieces of paper began to go up and down just 
like they were playing tag. The water near the heat got hot first. 
The warm water came up, and then the papers went up. When the 
cold water went down the papers went down, It was just like a 
current,” ADDIE PROUD. 

: .How Warer Borrs. 

** Miss Schiller lighted the alcohol lamp, and put a cup of 
"over it... Then she put a few bits of paper in Ше tin cup. When the 
water boiled we seen the little pieces of paper going up and down the 


cold water 
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current. Thelittle pieces of paper looked as if they were playing tag. 
The water nearest the flame got warm first. Then it rose. It took 

the little pieces of paper up with it. As soon as the hot water went 
і up, the cold water took its place. Cold water is-heavier than' warm 


water,” AGNES TAYLOR. 


D 
SLOW EVAPORATION OR DRYING. 


Step I. What slow evaporation is. 
ing a very little water near Stove or radiator, but not over 
fire. Place wet handkerchief or Sponge, or paper or slate, 
in a warm place in a vessel, or under such conditions that 


pupils ean easily observe and prove that water dust comes 


from them. Impress thought that drying is a slow evapo- 
ration. Get from children many illustrations of slow evapo- 
ration in Schoolroom, y 


Step II. ү 


Put vessel contain- 


Vhat helps slow evaporation or drying.. Place 
essel in warm part of 

i e not so warm. After 
an hour or two, or on i 


5 day, measure. Place 
water in sunlight and in Shade, and measure as before. 
Why the difference ? After children have told as well as 
they can, what we did and what we Saw, they can «think 
out” one answer to the question, What helps slow evapora- 
tion? Cannot they be helped to tell a story, and follow an 
order somewhat like this: «John put а cupful ‘of water 
near the stove, Harry puta Cupful of water near the door. 


It was warmer near the stove. We left them there all 


night. This mornin 
was almost full. 


t so. James put sorie 
un did not shine. 


Orated faster. The warm sun 
helped it. Sowe think that Water evaporates fastest where 


it is warmest. Heat helps slow evaporation.” 
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Below js a reading lesson copied from the blackboard in 
а second-grade room in the Practice School connected with 
the Oswego Normal School. It was gained from the chil- 
dren by good questioning by the teacher, Miss Bessie Bloom- 
field. It is a good illustration of such a lesson, — definite, 
clear, with? successive statements well related, beginning 
with statements of experiments and observations, ending 
with the conclusions or generalizations. 


EVAPORATION. 
^ e 


We put some water in a cup on Friday. 

We put the eup in the window. 

Monday there was not so much in the cup. 

The water went away into the air. 

Who took the water? 

The air fairies took the water. 

The water evaporated. AEn 

Friday we put а cup of water on the window and one on the radia- 
tor. 

The air fairies took water from both cups. 

Which cup had the least water in it on Monday ? , 

The cup in the warm place had the least water in it on Monday. 

Why did the cup in the warm place have the least water in it ? 

The heat fairies helped:the air fairies to take the water from the 


cup in the warm place. a 
If the heat fairies help the air fairies, the water goes away quicker. 


Apply to such phenomena*as the drying of wet beers 
by placing them near stove or fadiator, and the drying o 
Sidewalks, striving to impress the ideas: Heat helps to dry 
wet things by making the water in them evaporate. 

‘Place a measured small quantity of water in a narrow, 
déep vessel, a fruit jar, and the same quantity in a broad, 
Shallow vessel, like a plate, and put both in a warm place. 
Put a small quantity of water in a vessel near ш black- 
board, and spread the same on the blackboard. "Wet two 
handkerchiefs, and place near radiator; one spread out “to 


> -- 


474 NATURE STUDY. 


dry,” one in a compact mass. These experiments will help 
the children to discover à Second answer to the question : 
What helps slow evaporation or drying? « Water, evapo- 

` rates faster when it is Spread out thin." « Things dry bes 
when they are spread out." Apply this to the drying of 
the slate, and of clothes before the stove or on the line, 
and of the streets and sidewalks and roofs, 

Show how much more quic 
ink on the paper dries, w 
Have two or three childr 
blow on one hand or m 
other is held still, Wh 


or wind: Which dries most rapidly ? 
St, or things dry most quickly, when 
they are moving or when there is a wind, Apply this to 
drying of clothes on a line when wing is blowing, and to 
‘drying of walks and streets when it is windy. Тһе rela- 


tion of wind to drying is difficult for little 
minor importance, Үү 


digest. Ina year or i 
may be illustrated by the c 

Cannot they unders, 
three answers they hay 


ve discovered t 
them? Heat helps th 


ап more to them. It 
dust by the wind. 

of the reasons.for the 
0 the questions asked 
ings to бту, or catises Water to evap- 


axing it up into very small drops 
of water dust, and Seatteri 


4 an get into the air; the 
more the water is moved through the air, and the more tlie 


air blows over the water, the more it can take up and carry 
away the drops of water dust, 


Step III. Blackboard review, 


An excellent way of re- 
viewing and impressing the work 


already done, and at the 


# 
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same time keeping the children interested and alert, is to 
have a blackboard story, gained from the children as much 
as possible, on ѕоше such subject азу * Mother's Helpers on 
Wash-day.” Tell who helped gather the clothes, how the 
fire and stove and boiler helped warm the water, how the 
water helped by dissolving and “carrying away the dirt, 
how the soap helped, how the clothes-line helped by keep- 
ing the clothes spread out, how the sun helped by turning 
the water into water dust, how the wind helped by carry- 
ing away the water dust and vapor. Illustrations, though 
Very crude, representing the boiler, wash-tub, and clothes 
on the line, will add much to the interest and impressive- 
ness of the review. 
The following illustrates an individual paper on: — 


› 
What MAKES WATER EVAPORATE. 


One day our teacher, Miss Morrow, took some water, and put in 
the basin, and then set it on the table for two or three days. And 
one day Miss Morrow passed. it around for the children to look at.” 

+ And when we looked at it, it had all evaporated, and there were only 
a few drops left. ^s 

It had all dried up, and gone into steam, We cannot see the steam, 
but we can see the water dust. 2 
- The next time Miss Morrow took some water again, and put it in 
the basing and set it on a chair by the register, and it evaporated 
quicker because there was more: heat. ‘The last time Miss Morrow 
took some water again, and put ii in à kettle, and placed the kettle on 
& little stove; and it evaporated still more quickly, because there was 


more heat than anywhere else. 
Ерітн BAMBAUER, 


Ramsey School, St. Paul, Minn. Third Grade. 
^ Step IV. The use of evaporation. Everywhere, in school, 
at home, out doors, over land and over the lakes and rivers, 
water is being turned into water dust» and vapor, and is 
going into the air. Why is water always evaporating ? 
Touch on the fact that evaporation helps the water to get 


Ww. 
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away from the dirt and mud and all other impurities in it. 
Evaporation makes the water pure, leaves the dirt behind, 
and sends the pure water into the air and the sky. What 


becomes of this water ? What does it do in the sky ? To- 
morrow. we will begin to find cut. 


CON DENSATION, 


What condensation is —the chan- 
vapor into water, Cold. or the 
пеаб — as the cause of condensa- 
na due to condensation. 
dust can be turned into water. 
er alcohol stove. Hold over it a 
slate or plate or tumbler, which has been slightly warmed, 
and then a similar vesse] which has been placed out on the 
window-sill to cool Water forms or collects more quickly 
on the cold vessel, Repeat the Same experiment with a 
funnel inverted over the cup, Place on 
stove, a pan partly filled with water, covered with glass. 
Note how the drops of water collect on lower surface of 
glass. Cool the glass, and note the result, Cold, or cold 
things, make water dust i 


radiator, or near 


Step II. How vapor 
into water, When w i 


dense this vapor into water 
water in a tightly closed ү 
as the little oil-can used 
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formation of water dust from invisible vapor. Place boil 
ing water in the open window or other cool place. Th 
area and amount of water dust will be much increased be- 
càuse more vapor is condensed to water dust. А tin pail 
filled with ice-water, or better} with finely pounded jee and 
salt (three or four parts of ice tô one part of salt), held 
over boiling water, will cause a great increase in the 
amount of water dust produced from the condensation of 
vapor, The condensation of vapor to water dust and to 
water can be illustrated by brushing together chalk dust 
Scattered on white paper, first into little piles and then 
into larger masses. 

Step III. What condensation is. What causes it. 
Gather up definitely the results of the experiments and 
illustrations in Steps I and II. 

Step IV. Applications, The water dust coming from 
mouths of children and horses on cold days. Why not 
seen in schoolroom ? The water collected on surface of. 
* pitcher of ice-water, or on water pipes, or on window panes, 
` due to condensation of vapor in air. The steam (distin- 
guish from smoke) from boilers of factories, seen 50 much 
more clearly on cold days. * Wash-day "at home in win- 
ter time usually illustrates condensation well. Try to lead 
Children to observe and explain the escape of water dust 
from the boiler and wash-t»b, the water on the windows 
and walls and ceiling of the kitchen, the cloud of water 
dust, like fog, with which the kitchen is often filled when 
the cold air rushes in from open door or window. Leave 
the wider applications of condensation, illustrated in for- 
ation of fog, mist, cloud, dew, rain, frost, snow, and ice, 
until these topics can be studied carefully. 

Step V. Review and summary. Continue the black- 
board story about « Mother's Helpers on Wash-day,” with 
а chapter on “ The Journey of the Water Helpers,” telling 
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how, after the water fairies had helped mother, the ss 
helped them start on a journey ; how they le& go of or 
another’s hands, grew lighter and lighter, and flew away 
from the water; how some of. them flew against the cold 
windows and against the coc] ceiling, and what happened 
to them there; how others flew out-doors and went Up; ру 
up, toward the blue sky and the bright sun — we will dis- 
cover later where they went and what they did. Or the 
teacher can tell a story about « What We Saw on Wash- 
Day,” bringing in as many applications as possible of evap- 
oration and condensation, and often calling on the children 
to complete or supplement or explain the Story. 


FORMS OF WATER, 

Order of study. The study of 

mean little unless preceded by 
evaporation and condensation, 


in the work, — water dust, « steam,” fog, mist, cloud, or the 
water-dust forms of Water; water dust, fros 
the solid forms Of water j Water dust 
liquid forms of water. So fa. 


the observational study of 
There are three sequences 


as possible, it is best to take 
up the topics in the order gi 


iven above, but the order will 
be modified by i If we have a foggy or 
. misty morning, we must take advantage of it to impress 

on the children, perhaps by an Out-door lesson, the charac- 


teristics of fog, dropping other water Study for a time. 
Study of fog, the 


Then when we come regularly to the 
children will have ideas to bnild upon, even if there is no 
-When the snow 


opportunity to observe fog at the time, 

crystals, or the frost work on the Windows, are particularly 
good, stop and study them. A wise, tactful teacher will so 
interest her children, that even little “ first-graders ” will 
be on the lookout when Out of school, and will observe fog 


and rain and clouds and snow and ice, 


i día 


[rd 
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Important points. The temptation is particularly strong 
in this study to depend on talk, and pretty stories, and 
poems, and on the imagination of the children, rather than 
to build on the only sure foundation, —on what the children 
have seen. In the writer's experience, nine teachers out of 
ten are prone io talk about Jack?Frost and his beautiful 
pietures, without making any effort, or taking any pains, to 
watch, or to have their children watch, the artist at work, 
or to see how his pictures are made; too often they do not 
even look at the frost-vork on the windows. Many 
teachers will expatiate ‘on the beauties of the snowflakes, 
and have their pupils sing about them, and draw them, and 
sew them (from pictures in the books), without devoting 
fifteen minutes to real observation of their exquisite forms. 
Talk and stories дпа poems mean little, particularly to 
children, unless based оп, от preceded by, sense-perception. 
Begin always with what children can sve. Relate the 
rain-drops and frost crystals and snowflakes to the chil- 

А dren's life and experiences, and often endow them with 
the human attributes—desire to be useful, sociability, per- 
Severance — which appeal to children. Then, and not until 
then, appeal to the imagination; but let the land of sense, 
and the life and experiences of the children, furnish the 
materials out of which fairyland is evolved, and peopled 
with the fairies of the айт. > 

.We must also endeavor to impress on the children some- 
thing «f the beauty and unity revealed in the forms of 
water, -—the unity of cause, all being illustrations and re- 
sults of evaporation and condensation; the unity of func- 
tion or work, all having a work to do, and existing to do 
that work; the unity of co-operation, all working together, 
all unceasingly helping and being helped; the beauty 
which the Greeks defined as “multitude in unity ” and of 
which Emerson has written: ^ WE 
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tt O'er me soared the eternal sky, 
Full of light and deity ; 
Beauty through my senses stole 2 
I yielded myself to the perfect whole,” 


WATER DUST, STEAM, FOG, MIST, CLOUDS. 


Steam. Repeat, if need be, 
for the study in the schoolroom, of water dust and steam, 
dwelling on the way they are formeil, the conditions ne- 
cessary for formation (water, heat, cold), the depositing of 
water on objeets held in them, and their appearance. Ob- 
Serve and talk about appearance and formation of chil- 
dren's “breath” on cold mornings. The best preparations 
for an understanding of fog and clouds, is to watch care- 
fully the mass of Steam rising from a manufactory or 
locomotive, noting how it rises in the still air, or is driven 
by the wind; how filmy or fleecy it is; how it partly ob- 
Scures objects behind when it is in thin masses, and hides 
them when piled together; how the white masses often roll 
and tumble over one another, like children or kittens at 
play ; how beautiful it may be, particularly when the clear 
blue sky forms a background. The children who have hap- 
pened to be surrounded by steam when an engine was 
“blowing off steam” can tell ‘how damp it was, and how 
“foggy” it looked all around them. Some of them may 
have seen, or may be led to notice, the way in which the 
steam may be lit up toward evening by the city lights or 
at least, may discover how 


by a fire. Older children, 

much better steam shows in the morning or evening thai 
during the warmer part of the day, or on a cold day than 
ation at home of what 


оп a warm day. Why? The obsery. 
understanding of fog 


the work already outlined 


happens on wash-day may aid in an 
and clouds. L 
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Fog.  Fogs or mists can often be observed in low, 
marshy places, or over still water on the quiet mornings or 
evenings of spring or summer. Interest children in wateh- 
ing for them. What do these mists look like? How do 
n. ам Ате the things “covered with mist damp or 

yd y? Where do the fogs appear? Why in 
damp places? Why in low places or valleys? Why not 
n hill-tops ? What happens to them as the sun rises 
ieee ie Morning ? What change takes place as 
г Acl n W hy? Ате they most often seen on cold 

^ n mornings or evenings? Why? On quiet or 
ed days? Why? The writer has asked such ques- 
А ns frequently of second-year children, and found that 
Ray had observed many such phenomena (when interested 
in them by their study of water), and were not merely 
eager to tell what they had seen, but able to tell clearly 
the “whys.” Many * book-learned " teachers could not 
do as well. If teachers and children are so fortunate as 


, to have a foggy morning, drop other water study, and 


make the most of the fog. Note particularly its damp- 
ness, and try to observe how it rises or disappears as the 
day gets warmer or the wind appears. It may be well 
to tell about effects of fogs on Sea-coasts and in London. 

For review, tell the story of * The Fog, the Sun, and the 
Wind.” Because of their rare occurrence in most places, 
fogs are of minor importance аз compared with clouds, and 
have much less content. 

Clouds. Begin with observation of clouds, not mere talk 
about clouds. Much can be seen from school windows, 
thore by taking children out for a field lesson, most by 
interesting them in, watching the clouds for several days 
before any formal cloud study is attempted in school, and 
guiding them by a few sinple, definite questions. Good 
topics for such individual or class observations are: 
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Movements of the Clouds. How they rush along with 
the wind, sometimes rolling an 


like children out of school. М 

Forms and changes. How the children enjoy finding in 
the sky mountains and palaces and forts and trees and 
animals! How interested they are in their shifting and 
changing forms! То many a child whose eyes have been 
directed and guided cloudward the Sky has become a veri- 
table fairyland; the sunset has disclosed glimpses of 
heaven, with its pearly gates and golden streets and glit- 
tering towers and winged messengers. 

Kinds. Large and small, white, gray, blue, dark, some- 
times fleecy or feathery like the water dust or steam (feather 
or cirrus clouds), sometimes darker and denser, like many 
hills piled together (wool-pack or cumvlus clouds), some- 
times in layers one above the other, or side by side, like 
the boards in the floor (layer or stratus clouds), sometimes 
black with rain coming from them (rain or nimbus clouds), 


Sométimes covering the whole Sky with a gray veil, like 
fog. 


Beauty. Due toli 
contrasting with the 
endless variations in 


d tumbling over one another 


ght-fleecy or « piled-up? appearance, 
deep blue sky behind them, to the 
form and color, to the rich hues at 
Sunset or sunrise, Perhaps the children can tell something 
about the clouds in the moonlight. How much they add 


to the sky and to the world” and to our life, if we will but 
look upward ! 


Relation to « steam ” and fog. Bring out ways in which 
ater dust, and ‘like fog, leading 
masses of water dust high in aif. 
nthe tops of mountains can often 
untain side below them, looking 
er dust or fog; how as they go 
hey get into the clouds, which are 


up to idea that clouds are 
Tell children how people o; 
see the clouds on the mo 
like great masses of wat 
down the mountain side ¢ 
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just like fog, and as they go farther down they pass out of 
the fog, ahd see the clouds above them. 
A verse from Lowell may help to impress the humble 
Boone of the elouds, the high destiny of the water 
ust: e 


* For countless services гш fit, 
Of use, of pleasure, and of gain, 
But lightly from all bonds I flit, 
Nor lose my mirth, nor feel a strain ; 
From mill or wash-tub I escape, 
And take in heaven my proper shape." 


Uses. Dwell on their esthetic use, to beautify the world. 
The clouds are also blankets, or like an umbrella or parasol 
to people on the earth. They catch and hold many of the 
hot sunbeams in ‘summer, thus making it cooler for us. 
At other times they keep the earth from getting cold too 
quickly, much as our clothes keep us warm when the air 
is cold. The third great use of clouds, to produce, by the 

- condensation of their water dust, rain and snow, can be 
touched on here, and brought out again in the later 
Work. 

Literature. Some of the following may seřve as an in- 
troduetion to the out-of-door observation of clouds. Read 
to the children, or recited by the little folks.as they are 
together watching the sky, they, may give direction to their 
thoughts. Portions of Shelley’s “ The Cloud” will mean 
much, even to little folks, after they have observed and 
enjoyed the clouds. 


d CroupLETS. 

t Little white cloudlets up in the sky, — Р 
Say, are you snowy ships sailing on high ? 
Or are you downy sheep running to find 
Shelter away from the rude blowing wind ?”” 


P 
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Littte Crouns, 
“ High above us, slowly sailing, 
Little clouds so soft and white, 
You are like the wings of angels, 
Watching o'er us day and night.” 


Rais Snower. 


“Plump little baby clouds, 
Dimpled and soft, 
Rock in their air-cradles, 
Swinging aloft. » 


Snowy cloud mothers, 
With broad bosom white, 
Watch o'er the baby clouds 
Slumbering light. 


Tired little baby clouds А 
Dreaming of fears, 

Turn in their air-cradles, 
Dropping soft tears, 


Great snowy mother clouds, 
Brooding o'er all, 


‘J Let their warm mother tears 
= Tenderly fall,” 
Author not known. 


A JounxEY то CrounLANp AND Back. 


“Some little drops of water 
Whose home Was in the Sea, 
To go upon a journey 
Once happened to agree, 

They had a cloud for carriage, 
And drove a playful breeze, 
And over town and country 
They’ rode along at ease, 

But, oh, there were so many, 
That scon the Carriage broke, 
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And to the ground came tumbling 
° The frightened little folk. 
'Then through the moss and grasses 
E They were compelled to roam 
Until a brooklet found them, 
And carried them^all home.” 
> Selected. 


Tue Croup, 


* T bring fresh showers for the thirsting flowers, 
From the seas and the streams ; 
I bear light shade for the leaves when laid 
In their noonday dreams. 


From my wings are shaken the dews that wake: 
‘The sweet buds every one, + 
When rocked to rest on their mother's breast, 
. As she dances about the sun. 


Isift the snow on the mountains below, 
And their great pines groan aghast ; 

Aud all the night *tis my pillow white, 
While I sleep in the arms of the blast. 


Iam the daughter of earth and water, 
And the nursling of the sky; 
I pass through the pores of the ocean and'shores ; 


> I change, but I cannot die.” 
Percy ВүззнЕ SHELLEY. 


* BLACKBOARD READING LESSON. 


The following reading lesson, copied from the blackboard 
in а second-grade room in the Practice School of the 
Oswego State Normal School, was prepared, largely gained 
from the children by questioning, by Miss Bessie Bloom- 
field. Tt illustrates the right spirit in the cloud study, and 
shows how individuality can be encouraged and preserved, 
even in a class reproduction. 6 
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Croups. 
** We have all seen the clouds. 


Some of us have seen pictures in the clouds. 
Jamie saw a little golden cloud. 


The sun shone on the cloud, and made it golden. 
John saw a little silvery cloud, + 

The moon shone on the cloud, and made it silvery. 
A little star shone through this cloud. 


Winifred and Albert have seen clouds that look like mountains. * 
The clouds have work to do. 


They wear their dark dresses when they do their work, 
They send us rain and snow, 
The clouds are bunches of water dust,” 


WATER DUST, FROST, ICE, SNOW. 


Preparation. Review by experiment the conditions 
necessary for making water dust: water; some heat to 
evaporate it; some cold to condense it. Show how much 
more rapidly it is formed when the vapor is shut in so that 
it cannot scatter through the air, and when the air is there- 
fore full of vapor. This can be shown by placing a bottle 
of ice-water on a cork or block of wood in a saucer contain- 


ing a little warm water, and inverting over the saucer and ; 
beitle, a glass jar, or tin can. : 


FROSTI. 
К r z 
Formation. Use the same apparatus as is described 
above. Usea wide-mouthed bottle, such as a quinine bot- 
tle, and fill with a mixture of finely pounded ice and salt, 
about: one-quarter salt and three-quarters ice, Good results 


can be obtained with a half-pound baking-powder can 
(with the paper removed from part of it), to contain ice and 
salt, and, inverted over it. 


d e | 15 а two-quart tin fruit- or coffee- 
сап (with а nail-hole in it) Show children that the ice 
18 used to make the bottle or can cool, and the salt to help 
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the ice. Invert larger jar or can over bottle and saucer, 
as before and heat gently over alcohol stove. Soon frost 
will form on the surface of the bottle or can which con- 
tains the ice an@ salt. Watch the process very carefully, 
removing the inverted jar frequently. Note how the minute 
particles of frost form; how they grow, some pushing 
away from the surface of the bottle, some sending out 
‘arms over the bottle; how the arms often interlace; how 
the frost crystals glisten; how cold they feel, and how 
they melt, showing that they are made of water or ice. 
If the same experiment is repeated, but without the inverted 
jar or can, children can see that the frost forms best where 
there is much moisture, and where it cannot scatter through 
the air, and can explain why frost forms most quickly in 
low places and on quiet nights. A wooden water-pail filled 
or partly filled with a mixture of finely pounded ice and 
© salt soon becomes coated with frost. The stgr-like frost crys- 
tals, resembling minute snowflakes usually form freely ; they 
should be observed with a magnifying-glass, a reading-glass 
if obtainable. 

Perhaps the children can tell where frost forms on the 
windows at home, — most abundantly in or near the kitchen 
or washroom or bath-room, where there is plenty of mois- 
ture or*water dust. Why? 

Observation of frost work, Whenever frost work on 

^ windows is particularly good, stop other nature work to 
study the frost pictures with the children. if it is pos- 
sible to see how the frost work grows or spreads over ihe 
window-panes, or to get one or two children to watch it at 
home and tell about it, much will be gained. Try to find 
some of the little star-like crystals (as a preparation for 
snow study). Note how the arms or branches crowd to- 
gether, and push out from the glass (as a preparation for 
the study of the formation of ice), How the children 
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enjoy finding leaves and ferns and trees and church HUNG. 
and fairy palaces and little villages in the frost pictures! 


- "These winter nights against my windor-pane 
Nature with busy pencil draws designs 
Of ferns and blossoms, and fine spray of pines, 
Oak-leaf and асогп and fantastic vines, 
Which she will make when summer comes again.” 


T. B. ALDRICH. 

Observe, when possibl 
fences, even if the oppo. 
until weeks after 


frequently Teviewing and applying what has been learned, 
that it can be fixed in the minds of the children. If at 
any time during the winter, trees and other objects become 
incased in ice, as after a sleety rain, much ean be im- 
pressed about the beauty of the frost-work. 


6, the frost on grass, walks, and 
rtunity to do so does not not come 


“Then he flew to the mountain, 
He lit on the trees, and their boughs he dressed 
In diamond beads ; and Over the breast 

Of the quivering lake he Spread 
A coat of mail, that it need not fear 
The downward Point of many a spear, 
That he hung on its margin, far and near, 
Where a rock could rear its head," 


u Hannan F. Gourp. 


and powdered its crest ; 


Now — after the children 
mselves — they are ready for Jack 
ey have been studying, Now he is 


ack Frost to the little folks? 
* Frost Spirit? of Whittier, who 
the spirit with the 


the regular frost study. It is only by 


WINTER EARTH STUDY. 489 


“fearful breath," who bows the pines and the “torpid 
touch," who chains the streams, a veritable angel of death ? 
Or shall we pieture him as a jolly little elf, full of pranks, 
pinchitig our fingers, nipping our ears, and yet one of our 
best friends, and one of Mother Nature's greatest helpers 
and most useful messengers ? ò d 
He pinches our ears, but he brings the roses to our 
cheeks and the sparkle to our eyes. Mother Nature sends 
him to tell us to dress warmly, and to get warm by keeping 
our hands and feet and heart and blood at work. No lazy 
boys and girls for him? And yet, when night comes, and 
"We are tucked in warm and snug, how he makes us sleep! 
He chills the water dust, but how he changes it! At his 
touch water dust covers our windows with fairy pictures 
and silver stars, dresses the grass with diamonds, decks 
the trees and Тешсез with glittering moss, even spreads 
over the blue sky a feathery, filmy lace, for the feathery 
(cirrus) clouds that we enjoy so much are made of little 
ice crystals which Jack Frost forms high in the air. 
There he works, even in summer time? We shall find that 
all the snowflakes are made by him. { 
His touch stilled the brook ; but it was the loving, restful 
touch of Mother Nature, not the “torpid touch” of the 
angel of death. The little brook felt it, — 
«And built a roof 
? Neath which he could house him winter-proof ; 
All night by the white stars’ frosty gleams 
He groined his arches, and matched his beams ; 
Slender and clear were his crystal spars 
As the lashes of light that trim the stars. 
He sculptured every summer delight 
In his halls and chambers out of sight ; 
Sometimes his tinkling waters slipt 
Down through a frost-leaved forest crypt, 
Long, sparkling aisles of steel-stemmed trees 
Bending to counterfeit a breeze; : 
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Sometimes the roof no fret-work knew, 
Butsilvery mosses that downward grew ; 
Sometimes it was carved in sharp relief 
With quaint arabesques of ice-fern leaf ; 
Sometimes it was simply smooth and clear 
For the gladness of пеауеп to shine through ; and here 
He had caught *he nodding bullrush tops, 

And hung them thickly with diamond drops, 

That erystalled the beams of moon and sun, 
And made a star of every one. 

No mortal builder's rare device 

Could match this winter palace of ice.” 


LoweLL: Vision of Sir Launfal. 


Jack Frost breathes on trees and flowers, and bids them 
“lie down to sleep.” Their work is done. They need 
rest, to prepare for the larger, more beautiful life of the 
Spring. Only to the tardy ones, who have delayed their 
work, or to the plant-lives whom man has brought from 
the lands where Nature uses gentler 
he sometimes come with a «fearful breath? He some- 
times “ smites the leaves,” but not until their work on 
the tree is done, and another work calls them to the ground. 
To the tree they might bring harm, by catching the winds, 


and holding up the “cold burdens" of winter. То Mother 
Nature's seed-babies and insect c 


ing, over which Jack Frost sodn 


messengers, does 


hildren they bring'a cover- 
gently drops the snow. 


* I never knew before what. beds, 
Fragrant to smell, and soft to touch, 
The forest sifts a 
I never knew before 
Of human souna the: 
Low tones 
When all 


nd shapes and spreads. 

how much 

re is in such А 
as through the forest sweep 

wild things ‘lie down to sleep.’ 


Each day I find new coy 


н erlids 
Tucked. in, and more Sweet 


eyes shut tight; 


| 
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Sometimes the vidWwless mother bids 
9 Нег ferns kneel down, full in my sight ; 
I hear the chorus of * Good-night ;" 
z And half I smile, and half I weep, 
^ Listening while they ‘lie down to sleep.’ ”? 
: s HELEN HUNT JASKSON. 


о 


ICE. 

Formation. Place shallow pan with very cold water on 
ledge outside of window, on north side of building if 
possible, at least where sun does not shine. Let chil- 

„Aren observe, through a reading-glass if possible, the 
forming of the ice crystals. If it is a fairly cold winter 
day, some time (ten minutes or more) may be required for 
the formation of crystals. j 

1 А. wooden water-pail, nearly filled with finely pounded 
ice and salt, and covered with a pane of glass, can be used 
to show in the schoolroom the formatiom of ice crystals 
and ice. If a small tin fruit-can and a glass fruit-jar, 
each filled with ice-water, be placed in the рай, with the 
ice well packed around each, the tin ean will show the 
formation of the needle-shaped crystals; and the trans- 
lucent deposit of ice on the inside of the glass jar will re- 
veal many forms already seen "in the frost, and show that 
ice is simply thick frost. The children can watch the pro- 
cess through the pane of glass, removing it occasionally. 
The ice erystals do not form so readily if the water is 
Jarred or is in motion. 

Have pupils observe and tell about the shape, size, and 
color of a single needle-like crystal, and compare with the 
simple frost crystals they may have observed. Watch and 
tell how the crystals come together and interlace. 

Examine, pan of ice which has been, on window ledge 
two or three hours. Тһе tracing of crystals may still be 
seen on the top, but below it is a compact mass. If pan 
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is -used with very small hole in bottom, through which 

water may trickle very Slowly, masses of needle-shaped 

erystals may be formed projeeting in from the sides. 

Place pan first examined out on window ledge, and 
leave several hours until children can see that the crys- 
tal needles have become wedged and joined together to 
form the solid ice. Try to have children observe outdoors 
or at home the appearance and formation of ice. 

After such observational study of ice crystals and ice, 
even the little folks enjoy and appreciate the beauty of 
portions of the selection from Lowell’s “Vision of Sir 
Launfal.” 

“Cannot the children see something of the formation, 
growth, and beauty of the icicles? An old pan or can, 
perforated so that the water may escape from it’slowly, 
Suspended outside the window on a cold day, may show 
the little folks something of the formation of icicles, from 
dripping water slowly congealing and constantly lengthen- 
ing downward (or sometimes upward), and adding new 
layers. This will not merely add to the children’s appreci- 

-ation of common things, but may prepare for an under- 

Standing of the way Mother Nature decorates her under- 

ground ра1асез in limestone caves with similar, but even 

more beautiful forms, frozen in stone. 

Expansion of ice. Filla bo'tlé or other glass or earthen- 
ware vessel with water, and place out on window ledge 
over night, or place in the freezing mixture of pounded 
ice and salt. The pressure of the ice crystals, all trying 
to lengthen and thicken as they interlace, causes the ice to 
expand, or « get bigger," as the children Say, cracking the 
vessel in which the water is, if it is not very strong, OT 
pushing up, as when water fieezes in a strong pail. Apply 
to bursting of pitchers, water-pipes, etc., in cold weather. 
If the water is keps running, it is not so apt to freeze. 


Why ? 
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Work and use. How Jack Prost uses ice for his heay- 
ier, more"solid decorations on houses and trees! How it 
sparkles in the sunlight, and glistens in the moonlight. 
How it bridges the brooks and rivers, and covers the lakes 
and ponds! How it brings to us all the sport of sliding 
and skating! How the cold of winter is stored up in the 
ice (expressed from the children's point of view) and kept 
in our ice-houses until summer, when it cools our water, 
and keeps our milk sweet, and. helps us take care of our 
food! In places where much ice is cut, it may be well to 
study something of the process of cutting and storing ice. 
An inspection of an ice-box or refrigator in use, or of a 
cold-storage room, will impress strongly the usefulness of 
ice. : е : 

The breaking of pitchers and bursting of water-pipes 
seem to be pure mischief on the part of Jack Frost. But 
this is only another illustration of the fact that apparent 
evils are often great blessings in disguise. This “mis- 
chief” of Jack Frost, the expanding of ice as it freezes, 
makes the ice lighter, and causes it to float on the top 
of the water. If it did not expand, or if it contracted, as 
most substances do as they change from the liquid to the 
Solid state, our lakes and sireams would become solid 
masses of ice, from bottom to top, which the summer's 
sun could never melt. This same expansion is the main 
agent in breaking up our rocks into soil. The water which 
has soaked into rocks and stones expands as it freezes, 
making them finer and finer each winter, so that the plant 
roots can go through them, and get the food they need. 
Jack Frost is thus one of the best friends of the farmer. 
The farmer who ploughs in the fall knows that Jack Frost 
is going to keep on ploughing for him all winter. This 
work of frost and ice can be best studied in the spring. 
It is discussed under the topic: “Work of water in soil- 
making.” (See page 513.) 
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SNOW. А 

Aim and order of study. In the snow study more, per- 
haps, than in any other work with the forms of water, the 
main aim is esthetic, the appreciation of beauty. The 
snow his always appealed to the poets and nature lovers, 
and there is much excellent literature which should be 
used to impress the best thoughts in the study of snow. 

Begin with what children can see, — the observation of 
snow, its heauty and purity in masses, the beauty it 
gives to nature, its falling, and the forms of the snow 
crystals. Leave until the last the story of the formation 
of snow, because it must be largely told to the children, 
only based indirectly on Sense-perception. 


ORDER OF LESSONS.: 1 
Lesson I. Field Lesson. Out-door Observation of Snow. 
' Lesson IL. Review and Summary of Field Lesson. 
Lessons III. and IV. Uses of Snow. 


Lesson V. Formation or Story of Snow, 


LESSON I. FIELD LESSON, 


Note. A few moments of well- 
doors will impress more deeply the beauty and work of 
Snow than a much longer time in the schoolroom.. The 
essentials in a Successful ficld lesson are: the right spirit, 
а sympathetic, appreciative observation of what cannot be 
80 well seen indoors ; k for each pupil, adapted 

& careful review indoors, to fix the 


vered, апа to impress the right atti- 
door world. 


directed observation out- 


definite wor 
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pail containing a freezing mi&ture of ice and salt, will 
usually Keep their form several minutes in the schoolroom ; 
a pane of glass should be placed over them to protect from 
the effects of the warm breath of the children. 

Preparation. Read to the children and discuss briefly, 
with беш, опе of the following :? 


tt Tiny little snow-flakes, 
In the air so high, 
Are you little angels 
Floating in the sky ? 
Robed so white айа spotless, 
^ Flying like a dove, 
Are you little creatures 
From the world above ? 


Whirling on the sidewalks, 
"Dancing in the street, 
Kissing all the faces 
Of the children sweet; ` 
Loading all the housetops, 
Powdering all the trees, 
Cunning little snow-flakes, 
Little busy bees,” 
Lucy Larcom. 


«Softly from the sky is falling 
Snow-flakes white as lilies fair; 
Gently to each other calling 
As they float down through the air. 


Softly, softly, oh, so softly, 

Do they come from dizzy heights ; 
Gently; gently, oh so gently ! 

Do they lay a blanket white. 


Over all the many. housetops, 
Over shrubs and tall, tall trees, 
Over hills and fields and meadows, 
Hiding stones and restless leaves.” 
Емма: Louise CLAPP. 
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“ Little fairy p,ople, 
Dancing in the sky, 
Dressed in soft white raiment, 
As they downward fly, 
Play with little children, 
Kiss their chéeks so red, 
Keep the 4owers cosy 
In their earthly bed, 
Robe the world in beauty 
In a single night, 
Covering trees and houses 
Till they sparkle bright.” 
n Winirrep MARSH. 
Draw on the blackboar 
forms of snow-flakes, 
flakes drawn are star 


Divide the childre 


d pictures of two or three simple 
impressing on children that the snow- 
like, glistening white, with six arms. 
n into three groups,— the first to.watch 
now-flakes; the second to find out all 
they can about the snow Covering and the beauty it gives 
to the world; the third to study the crystals, 

To the tirst group give a few such questions as: How 
do the snow-flakes fly’? Like birds? Like kites ? Do they 
play or dance about, or do they come straight down, as stones 
do? Do they come fast or slow ? How do they feel when 
they light on your hand ? How are they like angels? 
Like “little busy bees” ? Like “little fairy people” ? 
Like “little Ships in the air”? 

Try to have the second 


** And when a 
* Good-day 1? 
* Thou art so 

ГІ rest an 
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the most snow? Сап you ей from which direction the 
snow fell on the trees? Ном? Can you find any snow 
curtains or snow lace? Can you find any snow caps on the 
sposts ? How does the snow look on the fences? .On the 
roofs and chimneys ? How does it look where the sun shines 
on it? Туу to find all the ways in which the snow makes 
the world beautiful. 

The special work of the third group—and it should 
include some of the “sharp eyes” — із to see how many 
kinds of snow-flakes they can discover and show to their 
teacher. A large magnifying-glass, such as a reading-glass, 
will greatly help them in their search. ‘They can see best 
the flakes which fall ‘on their clothes, or, better, on a black 
cloth or umbrella. 

Conduct of field lesson. Let the children scatter some- 
what, the teacher helping the weaker ones by questions, but 
throwing the observational work on the children as much as 
possible. After afew minutes gather them together, and try 
to haye all of them see what different pupils have discovered 
individually. Clear up disputed or uncertain points. 

Will they not appreciate better now one of the poems 
already given? Some of them may see what Lowell 
means when he writes : 3 


- « Every pine and fir and hemlock 
Wears ermine too dear for an earl ; 
And the poorest twig on the elm tree 
Is ridged inch deep with pearl." 


Perhaps some one can sing to them before they go in- 
doors (to the tune of “Sing a Song of Sixpence »):— 


“ Sing a song of snow-flakes 
Dancing through the ait ! 
See them whirling, playing, 
Falling everywhere. - 
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Tiny little siw-flakes, 
Sparkling, clear, and white, 
May we all as gentle be, 
To those we love as bright, г } 


Sing a song of Ssnow-tlakes 
~~ From the world above, 
Softly, softly falling, — 
Are they full of love ? 
Beautiful white fairi h 
Dressed in silver spray, 
Happy little snow-flakes all 
Merrily at play. * 
ADELLE J. Gray. 


LESSON П, — REVIEW OF FIELD LESSON. 


Have children tell as much as they can about each of 
the three topics, how the snow-flakes fall; how the snow- 
flakes make the world beautiful; how the snow-flakes look. 
Try to keep the thought on one topic at a time, finishing 
that before discussing another, 

The children may be helped by reading with them again 
one of the poems given in Lesson L, or “A Snow Song,” 
given at the end of this lesson, or by reading to them por- 
tions of Bryant's « Little People of the Snow.” 

One or more stories or blackboard reading lessons, some- 
what like those below, will be helpful. With little first- 
grade children it may be helpful to read these to the chil- 
dren, after they have told what they can, Second-grade 


children can aid in preparing these lessons; tliat is, many 
of the statements can be 


f th gained from the children by ques- 
tioning. These « Stories, 


: l ” either written on the blackboard 
or copied with the hektograph, Should then be used as 


reading lessons, "Third-grade boys and girls should be 
able, with some help, to write Some such stories for them- 
selves, making the work as individualas possible. 
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Instead of writing about how;the snow-flakes look, it may 
be best for each child who looked carefully at a snow-flake, 
and thinks he can remember it, to make a drawing of it. 
Special pains must be taken to have the children draw, as, 
carefully and tríthfully as „they can, only what each child 
saw for himself. Discourage anè frown upon mere copy- 
ing. It is, in such work, a species of untruth. 


› Tue Snow-Fainies. 


І. How the Snow-Fairies Come. 


Wê all went outdoors. 
We saw the snow-flakes fall. 
They were like little birds. 
. We called the snow-flakes snow-fairies. 
They come from cloud-land, 
‘They fly so softly. 
They dance up and down. E 
The wind makes them dance. 
They play like boys and girls. 
They fall so gently. 
We could not feel them fall. 
We love the snow-fairies. 


II. How the Snow-Fairies Make the Earth Beautiful. 


The snow-fairies fall on the trees. 
They cover some trees with lece. 
The snow-fairies say to the trees s 


o Thou art so bare and lonely, dear, 
РЇЇ rest and call my playmates here.” 


The snow-fairies look so white on the evergreen trees. 
They make white caps on the posts. 

They cover the dark earth. 

They make a white dress for Mother Earth. 

They shine in the sunlight. ' 

The snow-fairies make the earth beautiful. 

Mother Earth loves the snow-fairies. à 
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ПІ. How the Snow-flakee Look. 


Mary looked at the snow-flakes, 

She had a glass which made them look big. : 
She says they look like stars, < 

John says they are thin, like paper. 

The snow-flakes are white, as white as they can be. 

They shine so when the sun looks at them. 

Many snow-flakes have six arms, 

Some have only four arms, 

Miss Grey says some arms fell off. 

Some arms have many little fingers. 

Mary thinks Jack Frost, 


magle the snow-flakes up in cloud-land. 
The snow-flakes 


are so pure and beautiful. 
Literature, 


А SNow-Soxc. 


“ "There's a wonderful weaver 
High up in the air, 
And he weaves a white mantle 
г. For cold Earth to wear. 
With the wind for his shuttle, 
The cloud for his loom, 
How he weaves, how he weaves, 
In the light, in the gloom ! 
Oh ! with finest of lace 
He decks bush and tree ; 
On the broad barren meadows 
A cover lays he; 
Then a quaint cap he places 
On pillar and post, 
And he changes the pump 
Toa silent, grim ghost, 
But this wonderful weayer 
Grows Weary at last, 
And the shuttle lies idle 
That once flew So fast. 
Then the sun peeps abroad 
Әп the work he has done, 


` And cries, єр unravel it all, 
Just for fun.» 
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Й 
LESSON IIl. USES OF SNOW. WHAT THE SNOW DOES FOR US. 


Preparation. Sing at the morning exercises or before 
the lesson a 'eoasting or sleighing song. 


Step I. How the snow makes the world beautiful for us. 
Try to impress the thought that the beauty which the 
Snow gives to the world is so much added to our life. 


Step IL How the snow brings happiness to boys and 
girls. 1 5 

Have children tell about their favorite winter sports. 
Ask them why they like winter. Name and count the 
Sports and pleasures which the snow gives to children, — 


Snow-balling, making snow men, coasting, sleighing, etc. 


Step ITE How the snow helps grown people. 

How Snow aids us in travelling about and in carrying 
things. How much more easily we can trayel, and how 
much heavier loads we can carry, whea there is vlenty of 
Snow. How much snow helps the lumbermen. 


Step IV. How the snow helps the Esquimos. i ^ 

Try to give the children some idea of the land wher 
there is snow all the year round, and of the usefulness of , 
Snow to the people who live there. Picture the life of 
Ароопас (see Jane Andrew's “Seven Little Sisters" and 
“Each and All”), the way she dresses to keep warm, her 
house — often made of ice or snow — and the sled in which 
She is pulled by the dogs over miles of ice and snow.. 


Step V. Expression. 

Have children draw Esquimo house or sled, or model 
the Esquimo hut. If they can build outdoors, at recess or 
noon, an Esquimo house of snow, so much the better. 


502 NATURE STUDY. 


LESSON IV. THE USES OF SNOW. HOW SNOW PROTECTS. 

Step I. How snow keeps man warm. 

Review the story of the snow house ix whi 
lived. Have children tell or, tell them how people pile the 
snow around their houses to keep thém warm. ‘Tell how 
people have kept warm for days buried under d 
Compare snow with cotton in « comfortables.” 


Step Ш. How snow ke 


ch Agoona^ 


eep snow. 


eps animals warm. 
Read the following, and picture the т 


abbit burrowing 
under the snow: 


“The woods and fields are buried deep 
Under the snow ; 
The hedges lie in a tangled heap 
Under the snow ; 
And the little gray rabbits under them creep, 
While the twittering sparrows cunningly peep 
Frosa the sheltering briars, and cosily sleep 
Under the snow." 
Jous Н. BONNER. 


Step IIL. How snow keeps the plants warm. 


Perhaps some of the children can tell how their fat] 
bury vegetables to keep them through the w 
should certainly be able to understand by this 


time, and be 
ready to tell, that snow is the cover that Mother Nature 
sends to protec 


t her plants, and particularly her plant 
babies. Recall how Mother Nature sends the leaves in the 
fall to cover seeds and buds, and hosts of animals, and how, 
a little later, she often Spreads over them her snow mantle. 


1eTS 
inter. They 


Literature, 
PUTTING THE Wonr 


** The little snow people are hurrying down 
From their home in the clouds overhead ; 
They are working as hard as ever they can, 
Putting the world to bed, 


D TO Вер. 
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Every tree in a soft fleecy nightgown they clothe ; 

; Each part has its night-cap of white. 

And o’er the cold ground a thick cover they spread 
Before they say good-night. ' 


And so they come eagerly sliding down, 
With a swift and sileht tread, 
Alvays as busy as busy can be, 
Putting the world to bed.” 
Еѕтпек W. Buxton. 


“Little snow-flakes falling lightly, 
Little snow-flakes failing whitely, 
» Cover up the sleeping flowers, 
Keep them warm through winter hours. 
Do you know = 
Why the snow 
Is hurrying through the garden во ? 
Just to spread 
A nice soft bed 
For the little sleepy flowers’ head, 
To cuddle up the baby ferns, and smooth the lily’s sheet, 
And tuck a warm white blanket down around the roses’ fee 


t! 


Tur Baby Ferns. 
< Oh! what shall we do the long winter through ? 
The baby ferns wept when the mother slept. 
‘Che wind whistled bleak, the woodland was drear; 
On each baby cheek there glistened a tear. 


Then down from the clouds, like а flutter of wings, 


There.came a whole crowd of tiny white things, * 
That trooped in a heap where the baby ferns lay, 
And put them to sleep that bleak winter day. 


Tucked under the snow in their little brown hoods, 

Not a thing will they know, these babes in the woods, 
Till some day in spring, when the тороо 
They will open their eyes to 


the bluest of skies. 
Author not known. 
с 
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LESSON V. FORMATION OR STORY OF SNOW. 
Step I. Formation of frost. 


Review briefly what children observed about formation 
of frost,— the evaporation ‘of water, its condensation to 
water dust, the freezing ‘of these to form frost crystals. 


Step IT. Formation of clouds. 


Review briefly what was observed about formation of 
water dust, steam, or fog, and clouds. 


Step III. Formation of snow-flakes. 


Now cannot we take the children, in imagination, to 
cloudland, and tell them — ог get them to tell — how the 
snow-flakes are made? In the sky the snow-flakes have 
plenty of room to form perfect crystals. The frost and ice 
crystals are crowded together. Try to follow the journey 
of a drop of water from the tea-kettle to the clouds, its 
change to a snow-flake, and its trip back to us. 


“t Pretty little snow-flake, 
Shining like a star, 
Did you come to find us 
From some world afar? 
Nay, my home was nearer, 
Dear, than you suppose ; 
From the kitchen kettle 
Throngh the air I rose, 
I longed ia chilly cloudland 
To see you once again ; 
And so I flew, a snow-flake, 
То your window pane.” 
Literature. 


Tue Sxow-rrAkk. 
“t Tt was a little Snow-flaka 
With tiny winglets furled ; 


ч Из warm cloud mother held it fast 
Above the sleeping world, 
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All night the wild wing blustered, 
And blew o'er land and sea ; 

But the little snow-flaké cuddled close, 
As safe as safe could be. 

Then came the cold gray morning, 
And the great. cloud mother said» 
1t Now every iittle snow-flake 

Must proudly lift her head, 

And through the air go sailing 

Till it finds a place to alight, 

For I must weave a coverlet 

To clothe the world in white.’ 


The little snow-flake fluttered, 
And gave a wee, wee sigh 5 

But fifty million other flakes 
Came floating softly by ; 

‘And the wise cloud mothers sen 
To keep’ the world’s bread warm, 
"Through many à winter sunset, s 


t them 
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Through many a night of storm." 
Я 7 : т E. SANGSTER- 


MARGARE 


LirrLE Sures IN THE Ain 


‘Blakes of snow with sails 50 white, 


Drifting down the wintry skies, 


Tell me where your route begins, 
harbor lies. 


Say which way your 
In the clouds, the roomy clouds, 

Arching earth with shadowy dome, 
"There's the port from which we sail, 

There is tiny snow-flake’s home. 


And the cargo that you take 
From these cloudy ports above, — 
Is it always meant to bless 
Sent in anger or in love? 
Warmti for all the tender roots; 
Warmth for every living thing, 
Water for the river's flow, 
This the cargo that we brirg. 
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Who's the m ster that you serve, 
Bids you lift your tiny sails, 

Brings you safely to the earth, 
Guides you through the wintry gales ? 

He who tells the birds to sing, ^ 

ү, Пе who sends the April flowers, 
& He who ripens all the fruit, 
That great Master, He is ours.” 
E. A. RAND. 


WATER DUST, DEW, RAIN. 


Water dust. Begin again with experiments showing 
formation of vapor and water dust. Show how this is 
condensed into drops, impressing the importance of cold 
by showing how much more rapidly the drops of water 
are formed when a cold slate or glass or plate is used than 
when a warm object is placed in the vapor or water dust. 
Dew and rain are thus readily formed in the schoolroom. 

A jar or pitcher of ice-water in the room may show the 
condensation of water on its Surface. If the air of the 
Schoolroom is too dry, place a bottle of ice-water оп а 
cork or block in a ‘saucer containing a little warm water, 
and invert over the bottle a glass jar. Heating this 
slightly over the alcohol stove will cause a more rapid 
evaporation of the water in the saucer, and insure the con- 
densation of dew on the surface of the cold bottle. ‘Lo 
form water dust we find necessary water, some heat to 
cause evaporation, some cold to cause condensation. 

Apply these conditions to explanations of dew. 
It forms in low, damp Places, or near the sea or lakes ог 


rivers when there may be no dew on the hills or away 


from water. Why? Tt forms in the evening, not usu- 
ally in the daytime. Why? Dew is most apt to form 
when there is little or no wing; Why? Tt is a little more 
apt to form on clear nights than on cloudy nights. Why ? 

Touch on the uses of dew, Мапу regions depend largely 


° 


э 
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on it for the water for plants. "Regions of heavy dews are 
usually fertile regions, and do not find rain so necessary. 
In Gen. ii. 5 and 6, we read: “The Lord God had not 
Caused it torain upon the earth. . .; but there went up à 
mist from the earth and watered the whole face, of the 
ground.” jd í 

Dew can be best studied in spring or early summer, 
when its work, its value to plants and to man, and the 
beauty of its jewels glistening in the morning sun, can be 
seen and appreciated by the children. 


. WATER JEWELS. 
є A million little diamonds 
Twinkled on the trees ; 
And all the little maidens said, 
© A jewel, if you please !’ 
But wheii they held their hand outstretched 
To catch the diamonds gay, 
A million little sunbeams came, 
And stole them àll away.” 


o 


Mrs. M. I. Burrs. 


; Негр One ANOTHER. 
©“ ¢ Help one another,’ the dewdrop cried, 
Seeing another drop close to its side ; ә 
* The warm south wind would dry me away, 
And I should be gone ere noon to-day ; 
But ГЇЇ help you, and you help me, 


And we'll make a brook and run to the sea.’ ’” 


In the schoolroom; on the kitchen 


windows or walls on wash-day; in the sky. Conditions 
necessary, — evaporation . from water or damp places; 
water dust and vapor in the air; cold to make it eondense. 
Cold may be due to cold slate; cold window or walls ; 
cold hills or mountains up Or against which the moist air 
may blow ; cold regions of the ‘air high above the earth, 
into which water dust and get шауйгіѕе ; cold countries 


Rain. Formation. 
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to which the warmer mcist air may be carried by the 
winds. Each of these ways in which rain may be formed 
can be related to experiments on rain-making in the school- 
room. The little folks will not comprehend % all; but, if 
the work is based on actual. experiments, on what they 
have seen, well directed: and reviewed, they will have foun- 
dations for a clear understanding of the Subject a year or 
two later in their geography work. 

Falling. Try to watch and study with tke children 
the falling of the rain: the home from which it comes, — 
the dark clouds or the dull leaden Sky; the way it comes 
to us, — steady orirregularly, fast or slow, straight down or 
oblique ; its helper, — the wind, and the way the wind drives 
the drops; the course it takes, — following branches and 
tree-trunks, dripping from the leaves, falling from the roofs, 


rushing through the gutters; the voices of the rain, — the 


patter on the window, the splashing in the pools, the clat- 


tering on the roof, the roaring down the gutter, the gur- 
gling and gushing from the Spout. ` 


Work. Begin with wh 
washes trees and plants 
the ground, stirring mud 
along. . How it wears 
wider, 


at children can see. How it 
and buildings. How it beats 
and sand, and carrying them 
channels, making them deeper and 
How it rushes along, always doing something, 
always seeking lower places where it may find the brook 
or river or lake. How it leaves much of its load when it 


enters a quiet pool, dropping stones and sand, and carry- 
ing the mud farther, How it sinks into the earth. 


“ Still the earth 
Drinks the unstinted bounty of the clouds — 


^ Drinks for her Cottage wells, her Woodland brooks — 
Drinks for the springing trout, the toiling bee, 
And brooding bird — drinks for her tender flowers, 
Tall oaks, and all the herbage of the hills,” 


BRYANT. 
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Follow the rain in imaginaticn into the earth. How it 
drives out the frost, softens the ground, moistens seeds and 
roots! How the seeds welcome it! How the roots drink 
is in! How»soon the buds begin to grow! How the spring 
flowers waken, and stretch themselves, and push upward. 


` 


"The friendly clouds drop down spring violets, 
And summer columbines, and all the flowers 
That tuft the woodland floor, or overarch 
The streamlet: — spiky grass for genial June, 
Brown harvests for the waiting husbandman, 


And for the woods a deluge of ‘fresh leaves.” 


id BRYANT. 


Review story. Now, after the children have used their 
eyes, they are ready to follow the journey of the rain-drops, 
to become rain-drops themselves: to start in spring or 
brook or river or ‘sea; listen to the call of the beckon- 
ing sunbeams; rise in their filmy vapor dresses to cloud- 
land, vapor and water dust*playing tag and hide-and-seek 
with one another; ride iñ the wind chariots ; laugh at the 
Sun; race and frolic until they. see the thirsting ground, 
and hear the sleepy call of the seeds and buds; join hands, 
with the help of the cooling breezes, drop, gently, slowly; 
faster and faster, toward the welcoming earth; dance on 
the trees, scamper over the roofs, tumble along the ground ; 


perhaps run and rush toward the brooks, to help them in 


| their spring cleaning and freshening; perhaps sink into the 


ground, to help the flowers; perhaps rest quietly in some 
pool, or perch on the shoulders of some child, until called 
baek toward the smiling sun; but singing, laughing, gur- 
gling, always helping, always seeking the home from which 
they started. : x . 

Literature. An excellent review story entitled, “ Aqua, 
the Water Baby ” can be found in “ The Story Hour? by 


Kate Douglas Wiggin. К ^ 
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Helpful literature, partsof which even little folks in the 
first grade enjoy, ean be found in — 

“Shower and Flower.” Lucy Larcom.. E | 

“Rain in Summer." Longfellow. É 

“A Rain Dream.” | Bryant? 


The following poems are added, as they are excellent 
summaries of the work done: 


A RHYME ror л RAINY Dav. 


“ With pitter-patter, pitterpatter, 
Tapped clipper little visitors, the tiny drops of rain ; 
They did not ask to enter, but in liquid tones I heard 
This story, which, as told to me, I tell you, word for word : 


on'my window-pane, 


‘Within a cool, deep well we liv. 
Until an empty bucket came, an 
Then springing in, aw. 
And a pretty China pi 


ed, quite happy, side by side, 
d asked us out to ride p 

Ay we went, drawn up into the air, 
tcher stood waiting for us there. 


Beneath that pitcher's brim we thought much happiness to see ; 
But soon a lump of ice popped in, with whom we can't agree ; 
For though Ice claimed relationship before it married Frost, 
With such a hard, cold-hearted thing all sympathy was lost. 


Ice tried to steal our heart aw; 

And when it felt how cold we 

You might have seen the te 
pressed, 

Till Ice itself was forced to melt, 


Ay ; but Air was on our side, 
were, it just sat down and cried. 
‘ars upon the pitcher where they 


and mingle with the rest. [ | 
But next I have to tell you of a most amazing thing,— 
Above a blazing fire we Were made to sit and sing, 

Till Bubbles brought the message up, that Heat would set us free ; 
When, boiling hard, we just steamed off, and gained our liberty ! 


i Swift, but met a colder wind, 
Which blew so fast th thing grew ‘cloudy to our mind. ў 
П, we felt a heavy chill, 
denly upon your window-sill.” 


Juria M. CorroN. 
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L] 
d Tur Dror AND THE CLOUD. 


“In a mountain spring, a crystal drop 
Came trembling up to the glassy top : 
It came from the dark; cool depths of earth, 
And the sunlight kissed it at its birth. : 
Far up in the azure realms of sky 
The clouds of summer were sailing by ; 
And the little drop looked up and said, 
As it saw the glory overhead, 
‘Oh, would tha’ to me the,boon were given 
To move in the shining ranks of heaven 1? 


D 


And oft again, in its downward course, 
As it hurried from its mountain source,— 
A bubble, borne by the brimming brook 
To many a wild and shadowed nook, 
Or loitered slow with the way ward stream,— 
It thought of its childhood's sky-bory dream. 
But on and away the waters flow ‘ 
Through woodland and meadow far below, 
Over sandy plain and snowy bank, 
And through swamps and jungles dense and rank ; 
Imprisoned long within rocky walls, 
Now plunging down over dizzy falls, 
That turn the wheels of the busy mill, 
Now white with foam, now dark and still, 
Till at length a river, deep and wide, 
It flowed where cities stood by its side ; 
And at last the river reeched the sea, 
‘And the dream and the dreamer ceased to be. 
The drop was lost in the heaving deep 
. Where all the rivers of earth must sleep. 


But the sun that kissed the new-born drop, 
And whose floods of sunbeams never Stop, 
Had not fozgotten his little child, , 

Born óf a mist in the mountain wild ; 

And he loosed his threads of golden light, 
And up from a wave of snowy white 
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The drop was lifted sojtenderly 

It never knew when it left the sea, 
But found itself drawn up to the sky, 
Afloat in the heavens, soft and high, 
As free as the winds of airy space, 
As fair as the morning's tender grace. 


One tranquil eve, *mid the purple ones 

That shine in the light of setting suns, 

It saw far down on the distant earth 

The forest spring where it had its birth, 

And all of the winding way it went, 

With many a murmur of discontent ; 

And the early dream came back again, 

As the thoughts of youth come back to men : 
That thread of silver that ever turned 

Away from the skies for which it yearned, 
That wandering life of fall and foam 

That seemed to lead it away from home,— А. 
It now could see was the very road 

That led it'up to its blest abode.” 


* L. D. Brewster: st, Nicholas, April, 1883. 


THE UNITY OF NATURE. 


d children gained something of this 


** Thus the Seer, 
With vision’clear, 
Sees forms appear and disappear, 
Tn the perpetual round of strange, 
Mysterious change, Е 
From birth to death, from death to birth, ^ 
From earth to heaven, from heaven to earth : 
Till glimpses more sublime 
Of things, unseen before, " 
Unto his wondering eyes revea] 
The universe, as an immeasurable wheel i 
Turning forevermore 
In the rapid rushing river of Time,” 


x LONGFELLOW. 


r 
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r1] 
; THE WORK OF WATER IN SOIL-MAKING. 


This topic forms an excellent transition to the spring 
„plant work, a preparation for the observation of the work 
of rain and running water and an introduction to real 
earth study, or geography. It ah be best stidied in 
March, April, or May. 


THE BREAKING OF ROCKS TO MAKE SOIL. 


Evidences. Rocks which are splitting or crumbling to 
pieces are usually not difficult tò find at this season, in the 
field$ or in old stone walls or foundations. Bring into 
schoolroom, and show that the rock is not everlasting. 

After the children are thus shown what to look for, an 
out-door lesson may reveal many examples of “ rotting " 
roek. Visit, if possible, a rocky cliff or a bluff, or a street 
eutting, or an old stone wall. Note the cracks and holes 
through which water сап enter. Often roots can be seen 
penetrating the rocks. * Bring back to school the best, that 
is, the most “rotten,” specimens. — 

Causes. Review, by an experiment if possible, what 
was learned about the expansion of water when it freezes. 
Show how water soaks into rocks such as slate, and even 
into those which seem solid, like the stone window ledges. 
"When this water freezes what may it do? Jack Frost is 
the greatest agent in breaking up rocks, and in making 


the soil which the plants must have. Shall we complain if 


he cracks a few pitchers in which we have carelessly left 


water ? 
Some of the specimens may show how the frost is helped 
by the growth of the roots, which push into the cracks. 
Show children the limestone incrustation from the tea- 
kettle which must have been dissolved in the water, and was 
deposited when the water evaporated. So water dissolves 
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even rock a little. Show hoy muriatic acid (obtained Be 
drug-store) placed in the water helps it dissolve suth rocks 
as mortar, limestone, and marble. Most water in the ground 
contains a little acid. 
stone, and granite, consist of insoluble grains held together 
by parts which are soluble. When the latter, dissolves, 
the other portions fall apart and make soil. 

If the school is near a large body of water, with a 
pebbly beach, the children can easily see how the stones 
are rolled back and forth, and gradually worn into soil, by 


, the waves. 
THE DECAY OF LEAYES 


Evidences. This can be bes 
some weeks of spring w 


TO MAKE SOIL. 


t seen after there have been 


eather. Collect, or better, , have 
the children collect, and bring to school, leaves or leaf 


mould in different stages of disintegration. Note their 
dampness, and the earthworms usually abundant among 


them. Collect also some leaves from dry places, which 
have not disintegrated, ` 


Recall the Story as studied ] 
leaves for the trees during the Summer, of their coloring 
in the autumn to make the wórld beautiful, of their falling 
to cover the seeds and buds (and the baby earthworms) 
through the winter's cold. Now they have another work, 
— to make food, the very best food, for the plants’ roots. 
They are changing into Something which will be drawn in 


by the roots, trayel up to the buds, and help to make new 
leayes and flowers and seeds. 


Causes. Compare the wet 
the decayed leaves with those 


ast fall of the work of the 


© do in turning the leaves 
into food for the plants. The earthworms helped by chew- 


ing them, and breaking them into pieces. 


Many rocks, such: às mortar, sand- 
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j 
HOW THE CHILDREN STUDIED SOIL-MAKING. 


The following account, written by Mrs. C. L. Place, then 
,teachér of, geography at the Teachers’ Training School аб 


St. Paul, Minn., will show ‘how one teacher conducted a 
: ә 


- field lesson. ы . 

“The children of the second grade had watched the opening of 
the buds, and had talked of the beauty and use of the leaves whose 
growth they were watching, when the question arose as to what be- 
came of the leaves after they fell from the trees. Their teacher said 
they should go with her ncxt day, and find out for themselves. 

That night each child took home a little note, asking if he might 
go with his class to the river for a field lesson; and at the time for 
opening school the next afternoon, the whole class boarded the 
Street-car. 

After а half hour's ride, the point, was reached where the teacher 
had found the conditions favorable for the lesson on the formation of 
soils. Down to a grove at the foot of the bluffs the class went, and 
at once the dead fallen leaves attracted the cliildren’s notice. The 
teacher’s only directions were to dig, and as soon as anyone thought 
he had found the answer to whisper it to her; on no account was he 
to tell anyone else what he thought he had discovered. 

Like little beavers, too busy to think of running off to play, they 
digged. Then one after another, with a cry of delight, ran to whisper 
to the teacher. She went from group to group, directing this one to 
a better place to dig, encouraging that one by telling him that his 
answer was in plain sight; and after about fifteen minutes of hard 
working and thinking, every child had discovered for himself, and 
had told the teacher, that the leaves * broke all up, and mixed with 

а 


the sand, and made dirt.” 

Into each-basket was put а bit of lo S 
prove to parents the new-found fact. Then the children were led 
along the foot of the bluff, talking of the strange fact, until the sand 
attracted their attention. The teacher said, ‘I wonder where the 
‘sandy soil comes from;’ and as she spoke she picked up a piece of 
the soft sandstone, and crumbled it in her fingers. Instantly the 
answer came, * Why, the rocks crumble and-make it.' " А little far- 
ther on the eager scientists came upon a pile of clay soil, with lime- 
stone bits at the foot of limestone cliffs. „Опе child said, * Here is 


am in process of making, to 
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another kind of soil.'— © Yes, clay. I wonder if we can find how this 
is made. A glance up the cliff, and more quickly, becarse of the 
discovery regarding the sand, tlie children told this Story. Asthey 
climbed the bluffs their attention was called to the condition of the 
rocks near the top; and the children described just how they Mere 
constantly breaking off, and. tumbling to pieces at the foot, split up 
by water and Jack Frost, 1 
The next day their pieces of rock and samples of soils furnished 
the text of an enthusiastic recitation, after which they wrote interest- 
ing and thoroughly individual accounts of their trip, which was not 
a picnic, but a live, earnest lesson.” 


THE WORK oF RAIN“ AND OF RUNNING WATER. 


Our children haye learned of the v. 
homes and in the air and Sky. Р 
ered how water and fros 


alue of water in heir 
erhaps they have discov- 


& make the soil, by breaking up 
the rocks, апа hastening the decay of the leaves. Water is 


also the greatest agent in shaping the earth, in carving its 
hills, and in digging its valleys. Cannot we give the boys 


and girls in the upper primary grades some idea of what 
water is doing on and j 


it, and thereby lay further foundations for real earth study 


ork in later years ? 


and the erosive fo 
forces, 


tunities for the study of the acti 
transportation, and deposit, ? 
The boys and girls in 


the elementary Schools, and par- 
ticularly in the lower рта 


des, will haye their geographical 


X A. 
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concepts made much clearer аай broader. They will have 
a better'understanding of the forms of land and water, and 
à much better conception of tlie earth as а thing of change 
апа development, and of the forces producing these changes. 
Each ravine and valley, the. brook meandering through the 
ү, even the little stream or pool or mud-puddle formed 
Ri we Spring rains, will be, not an isolated fact, a mere 
ini at,” but, to the observant out-of-door pupil, will be- 

9 pant of a great whole, will constantly suggest the 
questions “ why ?” and * how?” and will be a story full 

> 


of interest and value. 
" 


SUGGESTIONS FOR THE STUDY OF THE WORK OF RAIN. 


Visit after а rain-storm a bank or cut where the soil is 
Sandy or loose. If possible have some of the children 
parn the rain ať work, so that they can tell what it has» 
[SUM and how it has done it. ‘The aetior* of the rain may 
а; mitated by pouring water from a watering-pot slowly 

Own the bank or incline. 

In What kinds of soil are the deeper furrows made by the 
талп stretimns (Ns)? Why? Are the deepest furrows 
made where the bank is stoops or where it is more nearly 
horizontal ? Why? What kinds or sizes of soil or other 
material are carried farthest by these rills, the fine or the : 
coarse? Why? What kind or size of material is moved 
the least? Why? Are the furrows straight or winding ? 
Why? When the furrows open into а little pool, what 
kind or size of material is deposited near the edge of the 
pool? What material is carried into the deeper parts of 


the pool? Why? After a rain, what makes the water in 
the pool “muddy”? As the pool dries up, what kind of 
soil covers the surface where the pool has been? Why 
is it covered with fine mud? What kind of soil do you 
find under the mud near the edge of the pond? Why? 


" 


m 
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THE WORK’ OF STREAMS. 


А `уіѕіб to a brook, to observe the work of streams in 
wearing away, carrying, and depositing moterial, wiil sup- 
plement the rain study. Observe such points as the fol- 
lowing: 


The velocity of the current. Swiftest in level or “steep” 
parts of the stream? In the middle, or at the sides ? On 
the outside of a curve, or the inside? In narrow or wide 
places? In shallow or deep places? Why? Compare 
water in a curve to a wheel going’ around. Which part 
goes most rapidly, the hub or the tire? How does the 
velocity affect; the power the stream has of wearing away 


the earth, and of carrying along mud, sand, or stones ? 
Experiment and see 


or erosion, by the веат. Show how 
5 of soil placed in it. Where does 

st, on the outside or inside of curves ? 
Why? 


In what kind of soil does'it, wear most rapidly ? 
What makes the stredm wind about so? 


The carrying or transportation by the stream. Throw in 


Soi] containing mud, sand, pebbles. Which drops first ? 
Which is carried farthest ? Show by experiment 4iffer- 
ences in carrying-power in slow-flowing and swift-flowing 
parts of the stream. Narrow or partly fill a portion of 
Stream, so as to increase its Velocity, and note result on the 
character of the bottom. Note appearance of bottom in 
swift and slow parts of stream, The former is usually 
sandy or stony, the latter muddy. Why? 
The deposits by the streams. 

islands, points, and shallows are 


What the stream is making. 
on a small scale, and to describe о 


Where, how, and why bars, 
formed. 


Try to find. illustrations 
T define and explain the 
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formation of brook-basins, valleys, hills, slopes, plains, 
points, déltas, bars, islands, rapids, straits, bays, shallows. 


Important points to impress. 

The stream, like the water-in the air, is always at work. 

The stream picks up, carries aleng} and drops mud, sand, 
stones. ` 

The swifter the stream, the mote work it does. ' 

The less room the stream has, the swifter it is. 

The finer and lighter the soil, the more easily it is picked 


up and carried along. és 2 


The stream cuts its own path, and makes the path change 
and curve or wind. 

It makes its own bars and islands and points. 

It may make its own valley if it has time enough. 

Streams have dug many valleys, little and great, and left 
the-hills standing between them. E 

Water has made the country look as it does. 

Water has given the country most of its beauty. 

Literature. Тһе following bring out something of the 
Work of streams, and may help to make streams mean 
more to the children than “ bodies of water flowing through. 
the land.” : 
“The Brooklet and the Wave.” Longfellow. 
“To my Brooklet.” Longfellow. 
“Mad River.” Longfellow., 
“The Boy and the Brook." Longfellow. 
* Songo River? Longfellow. 
* Friend Brook." Lucy Larcom. 
“The Rivulet.” Lucy Larcom. 
“The Brook that ran into the Sea.” 
* Rock and Rill.” Lucy Larcom. 
«Тһе Brook.” Tennyson. 


Lucy Larcom. 


SPRING NATURE STUDY, 
AIMS AND OPPORTUNITIES. A тоок AHEAD. 


Tur best season for beginning or emphasizing ux | 
study is the spring. Nature then attracts the attention о 
the least Observant, invites the least interested. Even 
those who are almost nature-blind at other seasons notice 
the evidences of renewed life in the spring, — the develop- 
ing seed, bud, leaf, and flower, the return of the birds, 
the activity of rain and stream. в 

We have agreed that in nature study, as, indeed, in all 
education, the first essential is to interest the children, In 


spring, if at no other time, they are interested, deeply , 
intensely interested. 3 si 


At this season none of 
eyes. They do need to 
carefully observe and stu 
ties of nature, and lifte 
nature teaches, 


A great advantage in the Spring is the abundance of — - 

„material; plants are particularly good, because the ee 
rial is usually so abundant that there is opportunity for 
individual study by each pupil. The pupils of even the 
most shut-in and unenlightened (by sunlight) city schools 
can plant Seeds, and Study germination, and can usually get 

a few branches or even weeds, to watch the development. | 
of buds or the protection and unfolding of leaves. 


In the spring there ig Breater opportunity for the woe 
up 


them need be urged to use their 
be directed, inspired, helped to 
dy, not merely glance at, the beau- 
d up to discover the lessons which 


of life; and children are interested in life, development, an 
620 
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growth. From their very nature they are most attracted by 
that whith is most thoroughly alive. When does nature so 
throb and pulsate with life as in spring days? We can 
fairly see the plants grow. Тһе birds bubble over with 
the joy of living. с 

Our little children must study, before all else, tife, devel. 
opment, and function or use. It is more interesting, It 
is better adapted to their nature. It develops a sympathy 
and love.for nature. It leads the children to think, as 
well as to see, to ask * why " and * how,” as well as * what.” 
It is the best possible preparation for the subsequent study 
of form, structure, and classification. 

We have agreed that when we have interested our chil- 
dren in nature we want to develop a sympathy and love for 
nature. Can we sympathize with a form ? Can we love a 
mere structure? ‘Can our children ¢ 

Let us understand, then, that in our spring work with 
our boys and girls, we are going to study life, not mere 
form, use, or function, not mere sfructure. We will see 
how the buds develop, not merely tear them apart. We 
will watch the seed germinate, and form root and stem 
and leaf and flower. We will peer into the cradle of the 
-baby leaf, watch it creep out 'and get ready for work, try 
to understand a little about its work,and the ways in which 
it is fitted to do its work. -We will see how and why the 
plant so carefully guards the Aower, and learn something 


asto the work of the flower. 


PREPARING FOR SPRING. 


«« Ah, March ! we know thou art 
Kind-hearted, spite of ugly looks and threats, 


And, outf-sight, art nursing April’: s violets.” dE 


March is the month when we must lay or strengthen our 
foundations, and make preparation fonlater work in natüre 
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study. In April and May ind June nature brings so much 
before our eyes that we scarcely know what to select from 
the riches bestowed upon us. In March we get only 
glimpses of what is to come, 3 4 

It behooves us as teachers 4o so prepare ourselves and 
our pupils during this month connecting winter and spring, 
that, when the piants and animals finally arouse themselves, 
we may all see апа fecl and enjoy and appreciate, and to 
some extent understand or comprehend. 


If we leave the Spring work until. April we will be sure to 
find ourselves behind Mother Nature, and will get more and 
more behind as Spring hurries away before the summer. 

How сап we lay the foundation for the work of the next 
three months? By Studying, with our boys and girls, that 
from which and through which spring comes, investigating 
the very heginnings in the annual awakeriing. March forms 
the background yshich brings into sharper relief the life and 
thought and beauty of the months that succeed her. 

How shall we prepare for Spring? By absorbing, culti- 
vating, inspiring, instilling in ourselves and in our pupils, 
just as much of the spirit of spring as we and they can take 


in. After all, spring will be to you and me what youand I 
make of it. We will not th 


this season of awakenings, and we certainly cannot lead our 


85 out of: this brightest volume in the 
unless we have spring in our hearts. 
on one of these wintry days in early 
Оп winter, a talk not £o the children, but 
with the children? Do we like winter? Why? Write on 
the blackboard a list of all the reasons why we enjoy winter. 
Do some of the children hate (to express it as the children 


are apt to do) this season of cola and snow? Why? Ате 
we tired of winter? Why? Make another list. 


Show how helpful.to man winter is, how necessary is the 
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cold and the iee and the snow, or the rain, which this 
season břings; how the chilly winds carry snow and rain 
where they are most needed; how the ice wedges break up 
the soil for.the farmer, and the rain and snow prepare the 
ground for the spring; how tlie cold invigorates us, and the 
wind brings us pure air. ie Jt 

Have a reading lesson on the blaekboard, or have the 
children write about, “Why We Like Winter,” or * How 
the Winter Helps Us." 

We can have one or more lessons leading the children to 
think and talk (with the thinkfng first) about the use of 
wintér to the plants. Perhaps we can begin with the use of 
Sleep to the children or the reason for having vacations. 
On these topics the smallest “tot” will have ideas, or ap- 
perceiving concepts as the psychologists like to call them, 
on which many new ideas can be based or built. ‘Think of 
the-winter as the season when plants, andanany or most an- 

' imals, sleep and rest, and gain strength and vigor for another 


year’s work. Р 

"Talk about the preparation of plants 
falling of leaves, development and protec’ 
branches with buds, as they have spent the . winter); 
above ground, in grasses, bulbs, and 
similar plants, and the storing up of nourishment in parts 
below ground; the formation of seeds by plants which are 
killed each autumn by the cold, Show how the wind has. 
Scattered the leaves, and brought the snow {о serve às а 
cover and. protection, and how Mother Nature has given а 
thick bark to the trees and other plants which grow above 


the snow. LAE 

Read to and with the children the poem below. "Try to 
get, to absorb and express, and impart to the children, the 
Spirit of the poem. 


for the winter: the 
tion of buds (show 
the 


disappearances of parts 


> 


cr 
to 
Hx 
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TALKING IN THEIR SLEEP, 


“t Yóu think m dead,’ 
The apple tree said, í 


* Because I have never a leaf to show, 
Because I stonp, 


` And my branches droop, 
And the dull gray mosses over me grow! 
But I’m all alive in trunk and shoot ; 
The buds of next May 
I fold away— 


But I pity the withered grass аб my root,” 
* 


‘You think Im dead,’ 
The quick grass said, 
‘Because I have parted with stem and blade Y 
But under the ground 

y Tam safe and Sound 

With the snow's thick blanket ovet me laid, 
I'm all alive and ready to shoot 
Should the Spring of the year 
Come dancing here— 


But I pity the flowers without branch or root.’ 
* You think Im dead,’ 
A soft voice Said, 


‘Because not a branch or root I own, 
І never haye died, 
But close I hide : 

Ina plumy seed that the wind has sown, 


Patient I wait through the long winter hours ; 
^ You will see me again— 


Ishall laugh at you then, - | 
Out of the eyes of a hundred flowers,’ ” : 


Ешти M. Tuomas in St. Nicholas. 


We are ready now for Some real science, real observation 
as distinguished from talking. What we have had is nature 
study; but our scientific friends will not let us call it scien jf 
because — they will tell us— there is too much poetry and 
4 


y 
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imagination about it. But it isfrom and through just such 
work thai science has developed through the centuries, and 
Nature (by which we mean the Author of Nature) has 
endowed our little folks with an appreciation and love of 
poetry and a rich store of imagination. If our work con- 
forms somewhat to the developmeut of the race and to the 
nature of the child, we are not apt to go very far wrong. 
We are trying to train and develop and enrich and broaden 
the minds of our children, not merely to make scientists. 
The study of the spring awakening is, to the children 
at least, who have not lost the seting eye, the hearing ear, 
the understanding heart, a study of protection and care. 
The buds are exquisite lessons, wonderful stories, of pro- 
tection from storm and cold. The seeds tell of care, of 
preparation months before for the growth of the baby plant. 
Every young leafy wrapped about and within its fellow, 
protects, and is protected. Every flower but lives to care 
for and ripen the seeds hidden far within. What better 
nature thought can weogive our children? What better 
means of impressing this thought than bud and seed, leaf 


and flower ? 
This thought of protection appeals most strongly to the 


' little ones. А little later, as they see how bud and scale and 


leaf are each in place, how the flowers and the parts of 
the flower are planned, the lessons of order and plan and 
purpose will begin to dawn on them. 

Our boys and girls who are watching the buds unfold 
are absorbing unconsciously, with the thoughts of care and 
order, another lesson scarcely less important. They are 
peering into the beginnings, and gaining the thought of 
development. 

Hereafter is that bud во likely to be to them “only a 
bud”? or will they begin to see the future stored up in it? 
May the bud not lead some of them to realize the impor- 
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i ? 
tance of the*beginning in which for them lies the E 
May it not be the little leaven which may impress га 
idea of growth, development, evolution, the great thoug 


ра t 
in the education and life of to-day? Don't preach. Le 
the bud doit. Some may hear. 


Shall we stop here? Сап we stop here? То the child, 


as to the poet, the book of nature is a revelation. To E 
child — just from home and mother — protection withou a 
protector is inconceivable, is beyond his е AN E 
guiding him in his study of this other divine book, pe Um 
sharpen his spiritual as Well as his mental vision ? a 
we, as true teachers, do less? Or shall we, through S 
lessons of. proteetion and. care, lift him to a Protector an 


Carer, through order and plan and purpose lead him to 2 
Planner ? 


Cannot we begin our spring Study witl the thought from 


Tennyson, with which we began our study of the dandelion 
in Chapter I. of this book ? ) 


“Flower in the crannied wall, 
I pluck you out of the cr; 
Hold you here, root and all, in my hand, 
Little flower — but if I could understand 
What you are, root and all, and all in all, 
Ishould know what God and man is.” 


annies ; — 


SPRING NOTES. 

Now that we have our 

winter, and look toward 5р 
and record spring notes, 

report from day to ‘day ог 


background, we can turn im 
ring. Have the children gathe 
If they cannot write, they can 


ally; and their best проси 
can be recorded by the teacher, and form a basis for rea 


ing lessons, or can be preserved on tne blackboard. b 
they write, cannot they keep a diary, recording — alway 


in the first person — what signs of spring each sees from 
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day to day? Do not be too critical about spelling. The 
interest dnd idea are most important. Encourage them to 
sketch or draw, however crude the results may be. Urge 
careful observation. Discourage guessing. Inspire a little 
rivalry in making new discoveries. In case of dispute, 
make them settle it by looking авап. Do not decide for 
them, and thus deaden interest. Insist that they be sure, 
as sure as little folks can be. They are apt to see scores 
of bluebirds and robins before their teacher can discover 
one. They are not necessarily telling untruths. If the 
teacher has, as she should do, droused a spirit of expec- 
tancy} their imagination may be quicker than their eyes. 
It is our work not to deaden their imagination, but to de- 
yelop their senses, and cultivate a habit of using and trust- 
ing their senses, that they may form a basis for and develop 
what we call the seientifie imagination. 

The record of a few actual observatjons made in the 
spring of 1899, which is given below, may be suggestive. 


Our SPRING CALENDAR. 

March 15. Jennie says she saw some pussy willow-buds yesterday, 
and that the pussies were just peeping out. Hèr brother brought 
them from the woods back of the fair-ground, So spring must 
be cpming. 

March 16. Jennie brought some of the pussies to school, so that we 
could all see them. She says they have been in the house two 
days. Some of the pussies are ‘way out ? now. 

March 17. Marry picked some « pussies ? this morning, and brought- 
them to sthool. ‘The fur is about half-way out. Тот says he 
saw a whole lot of crows. His papa said that is a sign of spring. 
He says a few crows stay here all winter, but not so many. 

March 20. It is so cold this morning that it seems like winter. The 
pussies must be cold. But they have such warm coats. One of 
the boys says he sav à robin. But he is not sure how a robin 
looks. So we'will not put it in our calendar as а “ше” story. 

March 31. It is real warm to-day. "We do not need mittens on our 
hands. So winter ntust be going away. Eleanor says she saw 
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a robin to-day. It was in the top of a tree, and it flew; away- 
Her papa saw it first, then She saw it. She knew it was a robin 
because she saw its red breast. Her papa said it sang like а 
robin. It said ** Cheer up, cheer up.” 

Edward saw a woodpecker. He was not sure it was e wood- 
pecker, but his father said it was. It had some red on its head 
and some stripes along its back 


April 3. Eleanor saw two robins tnis morning. She looked out of 


the window when she got up, and she saw them in the cherry 
tree. She saw their red breasts. 


April 5. Jack saw a bluebird to-day. ` 
He says it had a blue back and its breast was dark. Miss Grey 
Says the blnebird has a brown breasi. Jack says it had such à 


Sweet song. Це cannot tell how it sounded, It was something 
like a whistle, 


It was in the top of a tree. 


Harry found some horse-chestnuts which were beginning to grow. 
He brought two to school for us to see. The shell was cracked. 
Each horse-chestnut had a little point which was growing out. through 
a hole in the shell. ‘The horse-chestnuts know‘that spring is coming. 

Jennie says the veony-plants in her yard are coming out of: the 
ground, They are light green. They are as high as her thumb is 
long. 

With older children 
cording the arrival 
Calendar,” telling 


there may be a « Bird Calendar,” re- 
and doings of the birds, or a “ Tree 
about the changes in two or three trees 
near the school, or a « Flowér Calendar," with a record of 


we first finding of the Spring flowers. ‘The record may be 
in charge of two or three pupils, supervised, of course, by 
the teacher. i 


g bringing in the “spirit of 
ing in the opening exercises. 
ort the first bluebird, read with 
lines below. 


Be ready with somethin, 
spring.” Sing about spr 
When several pupils rep 
them something like the 


Tur BLUEBIRD. 


“І know the song that the bluebird is singing 
Out in the apple'tree where he is swinging. 


iy ^] 


сл 
to 
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Brave little fellow! the skies may be dreary, — 
“Nothing cares he while his heart is so cheery. 

Hark! how the music leaps out from his throat! 
Hark! was there ever so merry a note ? 

Listen awhile, and you'll hear what he's saying 

Up in the apple tree swinging and swaying, 

* Dear little blossoms down uhder the snow, 

You must be weary of winter, I know ; 

Hark while I sing you a message of cheer ; 
Summeris coming, and springtime is here. 

Wittle white snowdrop ! I pray you arise; 

Bright yellow crocus ! come open your еуез; 

Sweet little violets hid from’ the cold, 

ә Put on your mantles of purple and gold ; : 

Daffodils ! daffodils ! say, do you hear ? 

Summer is Coming and springtime is here.’ H 1 

Author not known. 


Write part of it on the blackboard, and have children copy 
it for their writing-lesson. Let some or, all commit it to 
memory. Continue the spring notes as long as the children 
are interested. ‘They may be varied by having the class 
together make a little book, to be hung on the wall, record- 
ing the discoveries of a week or two, each pupil contribut- 
ing a leaf with his own observations, written in his — not 
the teacher’s — best style, and; when possible, illustrated. 


INDIVIDUAL SPRING NOTES. PAPERS BY CHILDREN. 


The boys and girls in the third grade may keep individ- 
ual «spring notes,” in place of the “Spring Calendar,” | 
recording the observations of the elass, or, better, supple- 
menting that record. In the writer’s experience even 
second-grade pupils — or many of them —have kept such 
individual spring notes with excellent results. 

The following pdpers are given, just as written by the 
children, but with errors in spelling and capitals corrected, 
to illustrate how some öf these notes have been kept. 


=. 
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were written by pupils in.the same room at the same b 1 
They are given to show the possibility of individual work, 
even with young children, о 


Where two papers are;given under one Sie ШО: 1 


Stuns or Spring, 


“Tt is coming spring. I have seen robins in the trees, The йога 
ате coming up from the garden. There are crocuses*in the EPIS 
Spring is coming, for I saw a robin. I saw two robins їрїп the a: 
I saw pussy willows. Т 500 some sap in a bottle. I saw some w те 
maple вар flowing from the trees. [gay а pussy willow bud taki is 
off its brown Coat. Isaw a crow to-day. Isaw a maple tree. doy > 
by my house growing. І saw a baby beach-bud opening (2) T pa! 
а black crow in the air. I saw two crows. I saw a robin singing. 


Cuarte Міммлск. 


1 


"Isawa robin, 


The robin had 
is coming for the Cro 


а гей breast. I know that spring 
WS are out, 


‘The pussy willow buds are out too. 

The maple trees’ buds are Opening too, Т Saw some sap flowing er 

а maple tree, The'pear buds are opening too, ‘The crows are black. 
They are flying all around, LEON Brown, 

Osweco, March 14, 1898, Srcoxb Grape, Practice SCHOOL. 


How I Kyow SPRING 1s Неве. y 


* T know. Spring is here, because I saw a baby daffódil all in pus 
and the air Smells sweet and I saw a robin. I knew it was a ME 
because it had a golden breast and I knew it by its song and I tappe 


а maple tree and tasted the sap. The Pussy willows are most all out. $ 
I saw a crocus and hyacinth in the garden,” 


Carnm В, COLEMAN, 
Osweco, March 22, 1898, Ѕесохр Grave, Pravricy SCHOOL. 


SPRING Nores. 

е х үз апі 

“І was going down Saw some pussy willows ma 

Some crocuses. I noticed th ushes are green, J saw үк. 
acorns half way in the grour 5 to grow. I noticed that е 
weeds аге beginning to grow in And Isaw that the mos 


Isawarobin, I no- 


us 
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ticed that the grass is getting green. I saw a chicken hawk. I 
noticed a litle girl planting some see I noticed that the days are 
longer. І noticed some cows eating grass. І saw a man take off the 
storm windows and,the storm doors, lsaw some chickens digging 
in the ground ‘for worms. 

“I noticed that the trees hav» buds on them. І saw some lilies 
coming up from the ground. I notieeü some long pussy willows. 
Their color was pink. I saw some birds and two doves. I noticed 
a boy plant some flowers in his pots. We planted some seeds. I 
noticed that the water is all going away and the mud is drying up.” 

ANNIE Kovec, 
n GRADE, ADAMS SCHOOL. 


Sr. PauL, Miyy., April, 1893, 


D 


WORK FOR MARCH. 
TREE STUDY. 

Value as an introduction to bud study. The only logical 
way to begin bud study is to become familiar with thé trees 
or shrubs of which the buds are a part. If the little folks 
in the first grade can begin their study of the lilac buds by 
getting a fair idea of the particular lilac bush from which 
their buds, or part of them, come — can visit it, if possible 
—they have a centre to which to relate all that they ob- 
serve about the lilac buds. If they not merely watch the 
buds develop in the schoolroóm, until the leaves unfold, 
but continue their observation of the lilae bush during the 
Spring months, see the lengthening of the leafy branch 
formed from each bud and the growth of its leaves, note 
the first appearance of the little flower cluster, looking like 
a minute buich of grapes, and study its changes until the 
flowers unfold, fade, drop off, and disclose the little green 
put-like seed-cases, — always relating each step to what has 
been learned before, — they will not merely understand 
about the buds and all that come from them, but will have 
a connected, more or less ‘unified idea of the life history of 
the lilac. This will be*more nearly eqmplete if the obser- 
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vations on the lilae are continued in the fall, until new 
buds are formed, and the leaves drop off, thus completing 
the cycle of development. ; 


Value in unifying all plant study. Frequently teachers 
and children study, in their spring plant work, the buds of 
some plants, the leaves of others, and the flowers of others. 
In the fall they may study seeds and fruits which have no 
relation to the spring work. If they ean begin in March 
ог April with two or more trees or shrubs or even herbs, 
Such as house-plants Or.garden-p'ants or common weeds, 
and watch their development until the close of the school 
year (sometimes continuing the work in the fall), all parts 
of the plant study become correlated and unified; the chil- 
dren do not think of leaves merely as leaves, or of flowers 
as flowers, but of all as parts of the plant, all with’ a com- 
mon origin, all working together, The study of germina- 


tion, a seed until it forms 


Plant life. The early Stages of the pussy willo-y show 
protection, and the early stages of the elder bud show 
clearly order and plan. It muay be well to study these, 
even if their later development cannot be observed. 

Value from esth 
have a rich estheti 


grardeur. How much we can add to the lives of our 
pupils if we can help them to appreciate and enjoy trees! 
Trees have ever appealed to natuze lovers, They have 2 
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rich literature and art, for an appreciation of which tree 
study is the best preparation. Americans are understand- 
ing better, as the years pass, the economic value of trees. 
Nature study. silould lead and prepare our children to 
cherish and better care for орг trees. 


What troes give to us. As our children study the tree 
as à form, and learn the features by whieh they can recog- 
nize it, they must also think of it as a life adding much to 
our lives. ' ^ h 

As we prepare them for a field, study of some tree, or as 
we stand with them about the tree, cannot we give breadth 
to their thoughts, give a larger outlook or uplook by reading 
to them or discussing with them thoughts like these ?— 


«What plant we in this apple tree ? 
Я Buds, which the breath of summer days 
Shall lengthen into leafy sprays ; 
Boughs, where the thrush,! with erímson breast, 
Shall haunt and sing and hide her nest ; 
We plant upor?the summer lea 
А shadow for the noontide hour, 
- A shelter from the summer shower, 
When we plant the apple tree.?* 
ә Bryant. 


Tf a'maple is selected for study, break a twig or punc- 
ture the bark a day or two beforehand, so that the children 
can see the flow of the sap. "Then tell them something of 
the use man makes of the sap of the sugar maple. If the 


! elm or oak is observed, introduce the study by telling some 


ated with an historie elm or oak. Associate 
ith Christmas and the chestnut or hickory 
the squirrels — gathered last fall, 

The bare branches of the 
when the children’s fancy 


story associ 
the evergreen wW. 
with the nuts we— and 
and enjoyed during'the winter. 
fruit tree mean so much more 

1 The robin redbreast, so-called. 


‘it oH book. 


v 


s 
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7 `- Give 
can see the fruit which hyng from them last year. re 
the tree a “ human interest.” 


; izi г 
Aids in tree study. Very helpful in Ud n 
trees are the excellent photographs, showing the TUM Ed 
in foliage and the details of bark and leaf, published ub 
5 - a EN z Misa. The writer 
Forest ‘Tree Photo-Reproduction Co., Chicago. pas 
has found the following books most generally helpfu 
teachers in their tree study : 


Flagg's “A Year among the Trees.” Educational Pub- 
lishing Co. e r, 

Matthews's “Т 
Co. 

Newell's * Lessons in Botany, Part IL" Ginn & Co. 


О, 
rees by their Leaves.” D. Appleton 


5 r А 5 id inm under- 
The first is an introduction to trees, an aid in’ ur 


Standing and appreciating the beauty' of trees, and m 
greatness of maii’s indebtedness to them. The titles о E 
"few sections — « Autumn Woods," «The Colors of Te 
“Trees in Poetry ?. wil] indicate the character of t 


The second book, while 

М amere classifier and 1 
may lead to a fuller en 
helpful in identifying 
Miss Newell's book 


а 3 de 
trations of the flowers and iruit of our most common E 
Wand fruit trees,— with much бег matter ‘on comm 


y Y х 3 o 
“ Flowers and Fruits," Written with special reference t 
the needs of teachers. 


its 
Seven years’ use has LOVED is 
value to teachers, 


Written by a tree lover, and pus 
abeller, and containing much үп 1 
joyment of our forests, is particularly 
trees by their leaves. 


Plan and order of study. 
shrubs near the school, Tw 
because the children ean co 


rees oF 

Select two or more раа 
9 or three are better than ia b 
mpare end contrast them, tau” 


At illus- - 
has excellent descriptions and illu 
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fixing their distinctive characteristics. Always centre the 
work abòut one tree or shrub, observing that as carefully 
as possible, using the others for contrast. For the little 
folks in the first grade, a shrub like the lilac, or a small 
tree, is better than a large, tree. A great tree is a great 
mass for little eyes to see, and a great unit for little minds 
to comprehend as a unit. After they have watched the 
development of a seed into a plant, with root, stems, leaves, 
flowers, and fruit, they may be better able to grasp the idea 
of the oneness of the great tree. Then, too, the little folks 
can more easily watch’ the devélopment of a shrub or of 
a small tree. 2 

Select a tree standing alone, as much as possible, and one 


fairly typical. Begin with the tree or shrub in the winter 
state, when there are no leaves to distract the attention 
from the plan, and try to observe it first at a distance, а 
hundred feet or more, where the children cannot see the 
details of bark or buds. Note its shape or outline, if this 
is charaeteristie, not merely accidental (have children trace 
it in the air with their finger), vase-shaped or umbrella- 
shaped in-the elm, egg-shaped in, most maples, cone-shaped 
in most evergreens, narrow cylindrical or “ pencil-shaped ^ 
in the Lombardy poplar. Lfpress shape by contrasting 
with other trees in sight. Observe.comparative height of 
trunk and character of branching ; trunk extending to top 
with branches horizontal, lorigest below, in the cone-shaped 
evergreens;, in the elm the trunk soon lost in branches, 
which fork or bifurcate again and again, curving outward 
and downward, and bearing much fine spray ; in the maples 
the trunk extending up one-third to two-thirds of the length 
of the tree (longest in young trees), with lower branches 
often nearly horizorital (unless the tree has been “trimmed 
up”), and upper branches more and more nearly vertical 
(the branching varying somewhat in. different species of 


fine, drooping Spray. The} 
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maple); in the horse-chestnut the form usually somewhat 
egg-shaped, with the branching varying greatly. The lilac 
seems to have no definite form and no plan of branching. 

Going nearer to the tree, observe the bark, —its color оп, 
trunk, branches, and twigs (silvery gray or ash-colored, 
dark ог slate-colored, "brown, green, ete.); its smoothness 
or roughness, and the way in which it cracks or splits 
(finely or coarsely, vertically, horizontally, or diagonally, 
with the pieces between the cracks remaining flat or curl- 
їп аф the sides or ends); and the similarities or differences 
between bark on trunk, oi branches, and on twigs. : 

Note aso characteristics of buds, — position (at end of 
branches or on side) ; arrangement (in pairs — called oppo- 
site, or one at a place — called alternate); size and shape 


(large, small, fleshy, slender, round, flat); color and cover- 
ing, if at all marked or characteristic, 


Adapting work ‘to children. No primary teacher will ask 
or expect her pupils to observe or remember all these fea- 
tures about any one tree. She will select and impress those 
most characteristic, the number noted largely depending 
on the age of the children. Тһе little folks in the first. 
grade can learn to recognize the elm tree in the winter 
State by its vase or umbrella shape, its branches corre- 
sponding to the ribs of the umbrella, and by the amount of 


E horse-chestnut they can tell by 
its thick branches and very large sticky brown buds on the 
ends of the twigs. Even the little kindergarten children 
can tell evergreens by their color, their conical shape, and 
their trunk extending to the top of the tree, and can distin- * 
guish the pine by its long needles, two or three or five to- 
gether, and the hemlock by its short,’ flat leaves, silvery 
beneath. "These same little folks may observe other fea- 
tures of the same trees later in the.spring, oné or two аба 


ac oem асани 
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times: Older primary children шау note and remember а 
larger niinber of characteristies, Children do not distin- 
guish their playmates merely by one feature, — the form of 
their noses,or the color of their eyes, — but by many fea- 
tures in combination. If we бап train them to know trees, 
not by one feature, such as leaves, ut by many, and to ana- 


«Fig. 58. American or White Elm. 
ә 


lyze their knowledge so that they can tell how and why 


they know each tree or plant, much will be gained. 


- As the trees develop, and leaves, flowers, and fruit appear, 


the children should discover new characteristics, and relate 
them to what they have already learned, so that the idea 
or concept or general notion elm tree, or maple, or lilae 
bush, comes to have a larger and larger content. 
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| . 
DISTINCTIVE CHARACTERISTICS 1 OF COMMON TREES 


i te on 
The trees named and illustrated include the most К 
and typieal trees in northern and eastern United § a y 
American Elm. (See Fig. 58.) Vase ps Uo ERE 
г Tr ivides into two brane 5 
umbrella. shaped, Trunk divid 


From Mathews Familiay Trees and their Leaves, 
Copyright, 1896, by D, Appletón & Co. 


` Fig. 59. Leaves of American or White Elm. | 
each branch forks or bifurcates (usually) several mes: 
Bark rough on trunk and branches, smooth on twigs. 
Twigs, buds, and leaves alternating in two -rows along 


í E S 
Opposite sides of branch (alternate, two-ranked). Leave: 
as in Fig. 59, ° 

1 These are the char: 
had room to develop по 
not show the same outli; 


a 5 
‘acteristics of mature trees standing where they hav 
rmally. Youn, 


g trees, wad trees crowded together, may 


ne or general Plan of branching. 
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Fig. 61, 


Sugar Maple ; Flowers, 


Fruit, Le@ves, and Leaf Development. 


¢ 


. half the héight of tree. 


SPRING NATURE STUDY. 541 


Rock or Şu- 
gar Maple. 
(See Fig. 60.) 

ə Ovoid or egg ° 
shaped. Trunk 
extending one 4 
third to one- ^ 


Lower bránches nearly 
horizontal upper 
branches more and', 
more nearly vertical. . 
Bark rough on trunk and 
on largest branches. Twigs, 
buds, and leaves in pairs 
(opposite). Leaves and 
flowers as in Fig. 61. 
White or Silver Leafed 
Maple. Form a longer or 
higher ovoid. Outline more 
ragged. or ir- 
regular than 
‘in sugar ma- 
ple рёсацѕе of 
projecting 
branches. 
Branches 
more numer- 
ous. Bark with 
widerstripson 
. trunk, smooth 
and light gray 
on most branches. 


b 


Mathews's (Familiar Trees and their, Leaver.” 
Copyrizht, 1896, by D. Appleton & Со. 
Fig. 62. White or Silver Maple. 
Leaves as in Fig. 62, light beneath. 


Otherwise resembling-sugar or rock maple. 


From 


E 
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Fiq: 63. Cottonwood or Poplar in Winter and in Summer. 


атыс LI 


']owish. Buds quite large, 
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Horse-Chestnut. Form usually ovoid, not as regular as 
maple, and usually more pointed at top. Trunk some- 
times extends almost to top, often short, and divided into 
three inain, bramehes. Branches without plan, very thick, 
and irregular in growth. ,Pwigs,with many large, oppo- 
site, crescent-shaped scars. Very» large, brown, sticky 
buds, the large buds always on the ends of branches, the 


- buds on sides of branches, smaller and in pairs. 


Poplar: l Lombardy poplar, distinguished by its slender 
spire shape, with trunk extending to top, and branches 
almost vertical, and nu- 
merous and short. Com- 
mon poplar (cottonwood) 
as in Fig. 63. Trunk 
rather rough, light-col- 
ored. Branches, except 
largest ones, smooth, yel- 


at ends of twigs gummy. 
Leaf as in Fig. 64. 

Birch. The ‘silver or 
white birch (see Fig. 65) 
is readily distinguished 
by the many fine drooping 
branches. ‘The outline 
is usually cylindrical or 
slightly conical, with adis- tinct trunk, often extend- 
ing almost to the top. Bark smooth, white, peeling off 
around the trunk. Branches nearly horizontal, flexible. 
Leaves as in Fig. ‘66. Short green catkins show early. 

Evergreens. Thè pine and spruce and hemlock are de- 
scribed and figured in the study of evergreens in Deceniber. 
(See page 410 and Figs. 36, 37, and 38.) 


x From Mathews's 
Familiar Trees and their Leaves.” 
Copyright, 1896, by D. Appleton & Со, 


Fig. 64. Cottonwood Leaf. 


NATURE STUDY. 


White Birch in Winter and in Summer. 


Fig. 65. 


о 


SPRING NATURE STUDY. 545 


/ CHILDREN's PAPERS ON TREES. 


б 
Our Етер Lrssow.! 
у 8 


° 

** Yesterday we went out on a field lesson to see the horse-chestnut 
wee. ‘The shape of the horse-cliestnut ti¥e is like a сопе. „The horse- 
chestnut tree is forty or fifty feet high? The trunk does not go up to 
the top of the tree. It goes up half way, and then the branches spread 
out, The branches of the elm tree are better than the horse-chestnut 
tree, because, the birds can build their nests in the elm better than 
they can ia the horse-chestnut. The branches of theshorse-chestnut 
are thicker than the elm. , The branches of the horse-chestnut tree 
are not as graceful as Ше elm.” i GENEVIEVE Hourigan. 

1 n 


H wt e na. ra 
‘We went out for a field lesson April 5, 1898, to see the horse- - 

chestnut tree. It is shaped like a honey cone. (Probably confuses 
сопе with bee-hive. C. В. S.) Itis not the same height as the elm. 
Its trunk does not go all the way up the tree; it branches out. Its 
branches point up straight (?). Its branches are thick. It points up 
to the sky. ‘The elm is more graceful. I know it by the twigs, be- 
cause the buds are on the ends. When the sui shines the buds get 
sticky. It is thicker than the elm.” Grace MILLER, 
D THIRD GRADE, Practice Scuoor 
Oswxao, April б, 1898. 


' Tue Вїнсн TREE. 


** We went for a field lesson yesterday morning to study the bireh 
tree, M@he bark of the birch tree is smooth at the top. On the top 
the color is white and gray, inside it is black, At the bottom it is 
rough and it is gray. s J 

The tree is about forty feet high. The branches are spreading in 
every direction. There are а great many branches on the tree, 

'The leaves are green and small. They are shaped like a harp. 
There are a great many many twigs on the branches, 

The catkins make the tree look very pretty. The catkins are 
shaped like worms. х 

The bark on the top is thin, and at the bottom it is very thick. 
When the bark of the'lilac is taken off, it comes off straight. But 

3 Two papers are given, written by children in the same room, at the same 
time, to show what can be gained in the way of individual written work, as dis- 
tinguished from class reproduction. Ч 
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when you pull the bark of the bing 


lilac bark. The Indians make c 


bark." 


Osweco, May 1 


EI 


COMPARISON or. 


“The poplar tree is cone- 


‘cal-Shaped. 
small tree. 


smoother than the 
not bend, the bire 
The oak tree take: 
16 is cone-shaped ( 
around the trunk, 


It has large branches 


trees апа acorns, 


Osweco, May 2, 1898, 


7, 1896. 


h tree, it don’t come off like the 
anoes and wigwams out of birch 
Berra MILLINGTON, 


a S 
Копити Grave, PRACTICE SCHOOL. | 
° 


v 77% 


а" 
a“ Familiar Trees and thelr Leave! 
ight, 1800, by D. Appleton & Со. 


Fig. 66. White or Gray Lirch. 


LOMBARDY Portar, Biren, AND OAK, TREES. 


ar 


poplar 
h branch can 


8 two and, one- 


?. Тһе oak t 


The oak tree is 


Shaped and the birch tree is вул 
The poplar tree is a wery tall tree, while the birch a a 
The branches of the poplar are larger around than the 
birch, The branches of the popl 
of the birch are oblique. 

the bark of the birch is a 
18 soft, Т can scratch it witl 


аре perpendicular, The branches 


The bark, of the poplar is a dark оул 
grayislg white. The bark of the poplar 
2 шу finger-nail. The birch tree bark is 
tree. The poplar twig is hard and can- 


bend. It is like elastic rubber. 
half pairs of arms to go around. 
ree is larger than any other tree 


The oak tree is dark blackish gray, it is rough. 
and smaller bra 


nches, they have а great шару 
about one hundred feet high.’ 
MARGUERITE BRUNEAU, 


Fourrn Grane, Practice SCHOOL. 


№ 
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9° BUD STyDY. 
о 


In many parts of the country the tree buds do not de- 
, elop'until April or even May, and it may seem wiser to 
^ postpone the study of buds until the children сап see them 
develop naturally out-of-doors. Bus during thesé months 
of awakerling, many other things must be studied; the’ 
germination of seeds, the unfolding of the leaves, the de- 


Ё velopment (pf the flowers, all come and must be studied 


then, or nob at all. 

Tt seems best to study the buds in March, as much as 
possible. This can be readily done^by “ fore: m. 
The branches of almost any tree or shrub can be acil to 
bud out, and form fairly perfect leaves and flowers, if kept 
in fresh water in a warm (not hot) room. The water 
should be changed daily. If the water is warm the buds 
develop more rapidly. It is well to trim off the lower end 
of the branches to be immersed in water with a sharp 
knife, making a clean, smooth cut, and to repeat this trim- 
ming every few days. 1% is said that buds will develop 
more rapidly if the cutting is done under water. 

In this way buds can be made to develop in the school- 
room, where the pupils can watch the whole process. There 
isa very great advantage in this; it is much better than 
simply studying the buds before and after they develop on 


.the trees. The children see Mother Nature at work. They 


see the gum about the bud softening, the scales spreading, 
the leaves unrolling, perhaps the flowers developing. One 
who has not thus watched the bud cannot understand how 
intensely interesting it is; very much better than tearing 
"the bud open. 

What better одо с can thé children have to the 
study of life and life processes? What better study of 
protection and care? ће children see how exquisitely the 
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parts of the bud are cared for, 


They see how carefully, the 
younger are protected by thé older, how the flowers are en- 


wrapped by the more hardy leaves and scales. They see 
the work of each part. What better illustrations ОЁ the 
order of nature and of the valug of order? The children 
see each Scale and leaf Zn ts place, see each part develop ШШ 
order, and see how much is gained by having everything in 
order. i 


“ Earth is crammed with heaven, $. i 
And every bush afire with God, 
But only he who sees a 
Puts off his'shoos," 
> 


a E E 


LIZARETH BARRETT BROWNING. 


As early as possible, 
dren bring branches. 

time of the Spring prun 
J ligently, their removal 
jury to the tree, Speci 
the children from 


in March, gather or have the chil- 
These can often be obtained at the 
ing or trimming. » If selected intel- 
may be a help rather than an in- 
al care may be necessary to prevent 
mutilating trees oy shrubbery. The bud 
the boys and girls to be more careful 
about injuring the trees, Á 
h study with the primary 
lilae, horse-chestnut, beech, 
he buds of the box elder and 


j brown-pithed elder, or « elder-berry ” 
and those of the pussy wil 


buds, and pr i 


The buds of the last group 
veloping later, and 
in the prim 
of th» early buds of pus 


a 
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formation of the seeds, which mature early. The elm 
flowers àre very small, and should be observed only in 
connection with the study of the elm tree. 


о 


It is mugh bétter to have but two or at most three kinds 


under observation at one time, always centering the work 
about one, Too many varjeties'arà distracting. ` A few 
branches of each kind are better than many. The teacher 
. should set the example for the children by using no more 


material than is necessary. 
It is well to encourage the children to cas some 
branches at home. ‘This will often interest parents, as ient 


as cnildren, and may forestall criticisms in regitra iu "oss 
nonsense taught at school." 

The children should watch carefully the unfolding of 
the buds, noting all changes, but should never pick them 
to pieces. They ean gain little knowledge, and will lose 
much of the spirit of bud study or nature study, if they are 
encouraged or allowed to pull apart these plant cradles, or 
dissect the babies within. 'Each day one or two questions 
may be asked which can be answered only by a study of 


- the buds. Greater interest can be aroused by.encouraging 


the more observant children to consider their discoveries as 
- secrets, to be kept orimparted only to the teacher, thus stim- 


ulating the others. 
'The following may be helpful as an introduction to bud 


study : 


g A Marcu Вир. 


« Perhaps you may think, because I am buttoned 
Апа folded and wrapped in my little cloak so, 
That I always dress this way-in all sorts of weather, 
With never a frill or a ruflle to show. F 


But it’s only because I have come out so early, 

That only Jack Frost and the winds are astir, 
"They're hard on the dresses, but under my wrappings 
Is my pretty new party dress hidden with fur. 


e 
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You'll see, if you come to Miss April’s Spring party, . 
It's airy and dainty, a benutiful dress ! 
5 not invited —he's a jolly good playmate 


Jaek Frost’ 
But he’s rather too rough for a party, I gues 


" 


Author not. Known. 
ac 


- + 
Tue TnxE Bups, 


** Rock-a-by, baby, 
Up in a tree, 
Rock-a-by, baby, 
What can we see ә 


Little brown cradles ? 
Yes, that is all 2 
Little brown cradles 
Never will fall. 


Where are the babies ? 

Oh! they are there, p 
Tucked in their blankets 
Away from the air. 


Dear tittle nurslings, 
Quiet all day, у 
In their green nightgowns 
Folded away. y 


H d ^ 
North wird is piping i 
Loud lullaby, є 
He couldn't soften isk: 


His voice, did he try. 


Sleép till the Springtime 
Brighteng the sky. 

Little leat babies 

We love you. Good-by.” 


Kate L. Brown. 


^ 


$3 


ings by each child 
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THE HORSE-CHESTNUT BUD. 
J 


a 


No more exquisite illustration of protection can be found. 
While the lilac,bud is more simple, and its parts and plan 
' more easily understood, it is not as good as the horse-chest- 
nut bud to show how daintily anq ‘wonderfully Mother Na- 

ture may eare for her plant*babies. 
Tt develops very slowly, requiring four weeks or more to 


` unfold its, Jeaves. It should be gathered in February or 


w 


early in March. 
-Important points for éarly observation are: the position 
of the -buds, the large buds at the ands of the b ез, 
. with smaller ones in pairs along the sides; the egg- 
form, brown color, and sticky varnish ; the horse-shoe shaped 
scars in pairs, each with three to seven dots, somewhat like 


nail-holes in the horse-shoe, and the ring-like scars. Do © 


not ask or tell the children how these are formed. Let 
them find out for themselves,— a “ secret” to stimulate in- 
terest and observation. . 

“A drawing of a twig, showing buds and scars, made. by 
the teacher as directed by the children, followed by draw- 
, made from*nature, not copied from. the 
teacher’s picture, will greatly, aid in securing careful obser- 
vation. The children can express by drawing more exactly 
than by words. i.e 

А week or two later gather up what has been observed. 
The large terminal bud has swollen and lengthened, show- 
ing green àbove and within the scaly covering. The var- 
nish (the waterproof of the plant babies) is disappearing. 
Why? Тһе brown coat has separated, disclosing several 
‘pairs of scales, each pair filling the cracks between the two 
scales below and without it, the Outer scales (overcoat) 
short, thick, tough (Why ?); those nexo within them longer, 
thinner, more delicate in texture, brown where exposed, 


peu " 


552 f NATURE STUDY. 4 
` green Where covered (Why?); the innermost green and 
thin. The Projecting green dip is eovered with wool, and 
Shows lines or ribs, like cords, meeting below. As this 
lengthens, slowly, very slowly, ° 


o 

“The grey hoss-chestnu('s Деве hands unfold, 

* Softer'n a һаһр'вдже at three days old.” 
B 


These hands аге the centre of interest. Do not take 
away the joy of discovery by telling the little folks what 
they are or Will become, 

ontinue observations a Week or more, giving, from day 
to day, Such questions as these: What grows out of the 
"оошу" pall ?? What do thehands turninto? What do the 

Bers make? What is between the hands? What hap- 
Pens to the scales o The woolly ball lengthens, the two 
hands push up and separate, the fingers spread apart and 
unfold, each Showing that it isa leaflet (or “leaf” as the 
children wil] call i$), doubled along the midrib, with the 
midrib turned outward, and the thin edges toward the centre 
of the bug, Why? Within these ate two smaller hands, 
Placed between the edges of the other two, and sometimes 
enclosing a third pair of hands, In the thick, “fat” buds 

ereis, in She Very centre, а green mass like a very small 

bunch of grapes, Let the children discover later what it 
is. Ag the hands push up, the inner green scales also 


- lengthen Almost аз fast, keeping;iround them. Why? 


Another week of observation will show ¢hat the hands 
have changed into leaves, each of tlie five or seven fingers 
forming a division or part. | Probably the successive pairs 
‘ated by the lengthening 
es have dropped off, and 
Oved. Each scale leaves 
5 around the lower end of 
Pull ОЁ a few of the leaves, 
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showing the semi-circular scar each forms, with a dot within 
it for each leaflet of the leaf femoved. , 

Now the children (even in'the first grade) can “think 
out?» for themselves the meaning and story of the scars on 
the branches. Each horse-shoe shaped scar shows where a 
leaf fell off. Each ring shows wheze the bud scates fell off. 
By counting the number of rings, beginning at the tips of 
the branches, we can tell how many sets of scales have 
fallen off; that is, how many buds have helped to form the 
braneh, or how many years that branch or fwig has been 
growing. " 

«Гһе later development of the leaves and the growth of 
the little “bunch of grapes” in the centre can be best ob- 
served out-doors in May and June. 

The following papers illustrate individual or free repro- 
duction by the children. All are given as originally writ- 
ten by the children, with errors in spelling and capitals and 
serious grammatical errors corrected: " A ч 


° 


How Morner Nature Cares FOR THE Honsr-CnesrNuT Buns. 


«u Mother Nature cares for the buds because they are like children: 
to her as babies are to their mother. Тһе sticky varnish helps the 
little buds because it keeps out the rain, ‘The buds that areon the 
sides,are smaller than the bud that is on the top because those that 
are on the top get more air and light than those that are on the sides.” 

Crark Ковѕохў 
* SECOND GRADË, PRACTICE SCHOOL, 
[] s 


„ © 


* 
Horse-Cuestxut Bups. 


« We went down to the park to see a horse-chestnut tree. The 
tree was in the southeast corner. The trunk of the tree was four 
feet around but it was not as high as the trees rear it. It hada 


"T 


rough gray bark. I counted eleven branches that were big. The buds . 


grow on the ends of the small branches. The buds are shaped like 
apear. Icounted ten scales on my bud. The color of the scales is 
brown. The stuff that,is on it is varnish. The varnish is used to 
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А it 
keep the water out of it and that keeps the buds from roning, UE 
eae flat at the top it would leak t! rough. The scars are right bé 
the bud and they tell ше leaves were there.” 


Jay Brapy, 
THIRD GRADE, Pracrice SCHOOL. 


THE HorsE-CHESTNUT Вир. 


“ Some of the buds are on the top and some are on the sides. The 
buds that are on the top are called terminal buds and the, buds on ne 
sides are called lateral buds, The color of my buds is apak broy : 
and on the toy of some of the buds is a little black. | ‘The o. 
of my bud is larger than the common ‘size of buds on other trees. 
The form of my bud is like an egg. The parts of my buds are 

олма” there are ten scales on my bud. The color of my аса, 
is а dark brown. "Тһе under scales are smaller than the upper 
scales. On the scales is sticky varnish and the varnish helps to 
make the scales stick together,” Essie LANPHEAR, 


г “TICE SCHOOL, 
Fourra Grape, Practice Scioo 


Тик Horse 

“Му home is an end of 

the wind blows 1 rock bai 
out my head. 

Then my little 

scales. When 
head ‘s small, 


-CuksTNUT Вир. 


a branch. Tliyed in alittle cradle. When 


2 h 
ck and forth, “hen spring comes I pus 
The sunshine wakes me up. 


green leaves begin to come ou 
I wake up I push my 
When summer comes 
horse-chestnut, bud is brownish like, 

varnish a kind of Sticky stuff, М 
that is the safest place. 
My Outer scales 
wakes me up,” 


it. I have three sets of 
little head oùt. At first my 
it grows bigger. At first the 
My scales are (covered) with 
Ly flower is in the middle because 
My flower has the most care of all other. 
SN Strongest. ^'My scales overlap. The sun 
CLARENCE” MCELVER. 
Тнікр Grape, Pracrice SCHOOL, 


My HonsE-CnzsxvT Вор. 

“t My twig lodks like a sling shot. 
all fur. My horse-chestnut: 
are brown. Under the 
cover tae little fur cloa) 
soft and smooth, 


My bud is out around it. i 18 
‘bud has а good many scales, "The scales 
brown scales Шеге are green scales. t They 
k. The little fur coat is white, It is very 
On the outside of the bud it is very sticky. 


I throw off my blanket. , 


9 


~c 
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Some’of our class said it was yarnish and some said it was a sticky 

substanc® On the outside on the sticky brown scales they have come 

off and they looked like petals of a flower. On my bud the scales 

3 have come off. The scales wrap the little leaves to protect the leaves. 

A A little blos$om is all wrapped up inside of the scales. My bud is 
E 


very soft and smooth.” A. JOSEPHINE HART, 
THIRD Grape, Practice SCHOOL. 


-WHAT was IN MY HonsE-CHESTNUT Вор. 


u When we looked at the other horse-chestnut buds then we looked 
at these. ‘The scales were a]l turned back. All the "little leaves are 
covered with cotton batting. The cotton batting flies away. Some- 
times they have seven or five leaves. The lilac has only one leaflet. 
Some of them are front some back, some are left, Some are’ чаце 
(Refers to opposite arrangement of leaves, C. B. S.) It (the leaflet) is 
shaped like a blade of a knife, All the leaves (leaflets) are fastened 
to the same place. It is rough on both sides of the horse-chest- 
nut leaf.. The color,of it is green. The leaves give the tree a new 
green dress. It has one rib down through the middle of the leaves. 


There are little veins.” Lorenzo CARLETON, 
E Tump GRADE, PRACTICE SCHOOL. 


^ 


THE DEVELOPMENT OF THÉ LILAC BUD. 


This is one «of the best for’ early study. It is widely 
distributed, and easily obtajned. While the lilac buds 
are net as pretty as some others, they are so simple, their 
and their-parts so distinct, that any child 


plan is so clear, 
ij, through them be helped to 


can understand them, a 
understand mon? diffieult buds. ^ 

For the first study, the large buds on the young shoots 
springing from the ground are good, as they usually have 
only leaves. A little later can he studied the thicker buds 
near the upper part of the lilac bush, cortaining both 
leaves and flowers. " , 

Begin with the buds at home, on the shrub, as already 


urged. Select some bush for special study, — one visible 


from sehoolroom windows may be best, —and note its 
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charaeteristies: its appearance, usually 


bushy, with many 
trunks and. spreading irregular br; 


anches, but sometimes 
tree-like; its height, comparing with the. height of the 
children or some other childish Standard; and tke arrange- 
ment of its branches, їм airs, “OY «two together” as the 
children say, often forking at the end, 

Note the position of the buds, 
branches the larger buds usually near the jends, and 
their arrangement in pairs like the branches, successive 
pairs separated from and Perpendicular to one another. 
( Have the children exvress with their fingers position, and 
form ideas which they cannot put into words.) The 
children will certainly see the little “seat” on which each 


` bud is perched, and may discover the rings about the 
branches, 


the form and size of the bud, 


Ј heir hand and fingers, or with a 
drawing. or. clay model, тұ may be helpful to compare it 


to a tent, perhaps, Hiawatha’s tent шае to shed the rain. 
_ Even first-grade children can observe carefully, and can 
express quite exactly, if encouraged to tel in their own 
way, not always expected to express in words, ideas for 


О words, а 
Note from day to day the Changes in the form and size 


and the gradual Spreading apart of the enclos- 
The children Wili discover that the scales, like 
the branches and buds, are pposite in arrangement, in 


pairs, each pair Perpendicular to the pair below or without 
and above or Within it, Why 


|. 80 arranged? Why do the 
outer scales cover the сга 
the unfolding continues. 
and of the leaves within. 
out the whole plant. 
has its place. Why ?., 


> Compare arrangement of scales 
The same plan is found through- 
Every branch, bud, scale, and leaf 


on the sides of the. 


cks between the inner scales? As © 


+ 


' former bud, an 
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Compare the outer two o5 three pairs of scales (the 
* overcoat”) with the two ог» three pairs between them. 
Why» so much, thicker and harder? Notice outer and 
inner surfaces. Why so different ? Р 
- Constantly relate to the^life and сате of the baby which 
some of the children may have at; home, thus giving to the 
lilae bud a * human interest." 

Note how much longer, softer, and greener the scales are 
the farther they are from the outside. Why % How many 
pairs of scales before wé come јо the leaves? The inner 
scales are so leaf-like that it is difficult at first to tell 
which are scales and which are leaves. Seales finally атор 
off. Leaves do not (until much later in the season). 

In the lilac the seales are simply modified leaves, which 
Motlier, Nature has made tough and thiek to protect the 
soft, delicate true leaves within. After once opening, do 
they ever draw together over the young?leaves at night, or 
when cold, to protect them ? i rhe 

When the leaves саћ care for themselves, and also for the 
young leaves which keep developing within, the work of, 
the scales is done, and they gfadually drop off. Note the 
mark or scar left by each, and the set ‘or cluster of scars, 
arranged in a. ring about the branch, left by all of the scales 
of one bud. y ) 

After the bud has developed enough fer the children to 
see that it wik form a braüch, compare this ring at the 
pase of the bud with tthe other rings previously observed 
on the branches, and see if the children cannot work out 
for themselves the idea that eaqh ring marks the base of a 
d the length of branch betwéen successive 
amount formed fróm the bud of each year. 


rings shows the 
f these rings the age*of the branch can be 


By the number o 


told. 


The leaves in the interior differ from the scales in being 
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more distinetly veined, and ¿n having or forming, a stem. 
Note how carefull¥ they ате packed. As the seales fall 
off, the central axis or stem to which they are fastened 


! 
and the stem of each leaf lengthens, and we hate a leafy 
branch, , "b $ 


While the children are w. 
buds, and after the glimpse. 
have added new 


atehing the development of the 
5 of the interior of ‘the cradle 
interest to the undeveloped “hud, have 
them draw œ branch with three or four pairs off buds, or 
stitch it on a card, or perhaps pftint it: Fasten a small, 
simple branch where all can see it, When children -are 
аут, place a branch up before each row, where all can 
readily see it, and see it always in the same position. If a 
› do not let them handle it, as they 
n to draw part in опе position and part 
› thus drawing incorrectly, The teacher should 


to show them how to draw it, 
ng those"points -vhich are most 
» but should erase this drawing before the 


raw, emphasizing that ech must draw 
аз һе" can only the branch he is looking at. 
St on the board with large, free 
haver the pupils select the best . 


st éffor 7 though the 
result be poor, St effort, even thoug 


$ raw, on a large 

scale, one bud on its seq b or aL. aes aa showing; jf 
as exactly aX they its shape and markings, 

t may be well, wheti- wor ing with older pupils, to cut 

a branch Into sections about an inch long, one for each 

pupil, and haye them Study апа describe ihe structure of 

the stem, the bark, with its outer light-colored layer, and 


о 


board, under the direction of the chil- . 


> 
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inne?’ somewhat fibrous green,part, the denser wood, and 
the spongy pith or the pith cavity in the centre. The bark 
protects, the wood supports or upholds. How is each fitted 
пог its work? Show, by testing with weights, the support- 
ing power of paper, some rolled tightly, and some rolled so 
as to form.a hollow cylinder, how^müch better it'is to have 
the wood in a hollow cylinder, rather than to have the same 
amount of material in a solid rod of much less diameter. 
' The bitds containing flowers are quite similar to the leaf 
buds, but have in theiz centre, wrapped about by the 
| leayes, a mass resembling a very minute Ъипеһ of grapes. 
Each little ball is a flower. Why does Mother Natuie or 
Mother Lilae place the flowers in the centre, the best pro- 


ИЧ tected part of the bud? ‘The lilac has reason to be proud 

4X of her blossoms. Some time we may learn another reason 
why the lilac and other plants take the very best care of 

4 their flowers. Тһе flower buds may farm flowers in the 

| .Sschoolroom, if kept in warm water. k 

{ This’ study of the lilac may take two or three weeks, 

| alternating with the “ spring notes," or with the study of 

1 the forms of water, or with other bud or tree study. М 


When thé ehildren have observed the whole development 
of the lilac, it will be helpful, for a review, to go back to 
the undeveloped bud, and have the children tell about the 
Ё use of all the parts and the way in which they are fitted 
‘for their work., For the younger pupils the teacher may 
tell in story form the life of the lilac bud, or let the lilac 
bud tell, in imagination, its own story, the children supply- 
ing, as far as they can, the leading facts and incidents. 
-This review is most important; properly conducted, it 
serves to bind together and clinch what might otherwise 
be disconnected and of comparatively little educational 
value. Тһе success of the review, and the final resilits of 
i the work, will depend on the extent. to which the teacher 
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Eus led the children ‘to see and think and tell for them- 
selves rather thaw to merely glance and listen or absorb, 
and on the faithfulness with which she has reviewed and 
related the essentials in all. previous work before taking 
each new step. E ШЫ | 

The study of the lite? development should bo continued 
in April, May, and June, Studying the formation and main 


parts (calyx, corolla, Stamens, pistil) of the flo ver, and the 
formation and characteristics of the seeds. , 


‚ THE екон вор, 
Like thé horse chestnut, the beech 
Its plan is rather complex, difficult for little children to ùn- 


derstand ; but they can enjoy its beauty, and the story of. 
proteetion and plan which it tells. 


The buds are not arranged in p 
chestnut, but each, bud is attached Separately; and they are 
arranged іп two TOWS, On. opposite Sides of the stem. Ве- 
ginning at the lower end of a fairly Straight twig, the 
Second bud is above and half way around the stem from the 
first; the third is directly above the first, that is, on the same 
side of the stem; the fourth above the second; the fifth 
above the third. This arrangement is called alternate 
(applied to all buds which are attached singly, not in раце 
or whorls), and two-ranked, that is, in two rows. This 
two-ranked arrangement, contrasted with the opposite 
arrangement of the lilac and horse chestnut, will give the 
children a good idea of order and plan in nature. ‘There 
are other plans of alternate arrangement, — five-ranked, 


eight-ranked; etc., — but they are too difficult for primary: 
children. Я 


bud develaps slowly. 


airs, aS in lilac or horse 


The long, slender, tapering buds and their development 


are iilustrated below. Perhaps the children can see how 


symmetrically the scales are arranged on the undeveloped 


^ 
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buds,- As the buds develop, and the brown seales spread 
out, the children will see how thin the scales are, and will 
discover the fur along their edges to keep out the rain or 
snow. When, tile outer scales drop off, leaving a distinct 
ring-scar they will see, in meny buds, flattened silky masses, 
somewhat like the little * bunch o? g?apes ” in the Шас and 
horse chestnut. Let the children discover in their later ob- 
servations o§ the tree that these form flowers, and from some 
+ of them the beech-nuts develop. Do not tell them. Between 
these flower clusters, often enclosed by additional brown 
or brown-tipped scales, are several slender, silky, light green 
masses. Let the children find out what they are. As they 
s seen to be enclosed between two narrow, 


expand, each leaf i 
delicate scales, and to be covered with silky hairs. Each 


leaf is folded lengthways along the midrib, and plaited 
somewhat like a fan. Cut a piece of paper the shape of a 
leaf, mark on it the midrib and veins, апа show how the 
leaf is folded and plaited along the veins. All the scales are 
modified stipules, but is is doubtful whether little children 
will understand this. To older pupils it may mean much, 
showing how nature uses the same part for many purposes. 
The buds of the linden or basswood are somewhat like 
those of the beech in arrangement and plan. They are two- 
- ranked; their scales are modified stipules, more leaflike 
than in the beech; the leayes are doubled, but not plaited. 


^ “They are much simpler than the beech, but not so beautiful. 


THE ELDER AND BOX-ELDER BUDS. 
In both, the buds, scales, and leaves are opposite. Both 
may contain flowers with the leaves. In both the leaves 
are compound, each leaf composed of several parts or leaf- 
Jets. ‘In these the scales are modified leaves, and frequently 
. all gradations can be found between the scales and the'com- 
pound leaves; that is,’ the outer pair pf scales may be short, 
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has led the children ‘to see and think and tell for hem- 
selves rather thaw to merely glance 
and on the faithfulness with whic 
related the essentials in all. prev 
each new step. а М 
The study of the liter development should be continued 
in April, May, and June, studying the formation and main 


parts (calyx, corolla, stamens, pistil) of the flower, and the 
formation and characteristics of the seeds, е 


and listen or absorb, 
h she has reviewed and 
ious work before taking 


THE BEECH RUD, 


ch bud develaps slowly. 
difficult for little children to ùn- 


anged in pairs, ag in lilac or horse 
chestnut, but each, bud is attached Separately; and they are 
arranged in two rows, on Opposite sides of the stem. Be- 
ginning at the lower end of a fairly straight twig, the 
Second bud is above and half way around the stem from the 
first; the third is directly above the first, that is, on the same 
Side of the stem; the fourth above the second; the fifth 
above the third. This arrangement is called alternate 
(applied to all buds which are attached singly, not in pairs 
or whorls), and two-ranked, that is, in two rows, This 
two-ranked arrangement, contrasted with the opposite 
arrangement of the lilac and horse chestnut, will give the 
children a good idea of order and plan in nature. There 
are other plans of alternate arrangement, — five-ranked, 
eight-ranked; ete., — but they are too difficult for primary 
children, " 

The long, slender, tapering buds and their development 
are illustrated below. Perhaps the children сап see how 
symmetrically the scales are arranged on the undeveloped 


A 
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buds,- As the buds develop, and the brown scales spread 
out, the Children will see how thin the scales are, and will 
discover the fur along their edges to keep out the rain or 
snow. * When. tile outer scales drop off, leaving а distinct 
ring-scar they will see, in many buds, flattened silky masses, 
somewhat like the little * bunch o? g?apes ” in the ае and 
* horse chestnut. Let the children discover in their later ob- 
servations o5 the tree that these form flowers, and from some 
of them the beech-nuts develop. Do not tell them. Between 
these flower clusters, often enclosed by additional brown 
or brown-tipped scales, are several slender, silky, light green 
masses. Let the children find out what they are. As they 
expand, each leaf is seen to be enclosed between two narrow, 
delicate scales, and to be covered with silky hairs. Each 
Jeaf is folded lengthways along the midrib, and plaited 
somewhat like a fan. Cut a piece of paper the shape of а 
leaf, mark on it the midrib and veins, 3nd show how the 
leaf is folded and plaited along the veins. All thescales are 
modified stipules, but i$ is doubtful whether little children 
will understand this. To older pupils i& may mean much, 
showing how nature uses the same part formany purposes. 
The buds of the linden or basswood are somewhat like 
those of the beech in arrangement and plan. They are two- 
. ganked; their scales are modified stipules, more leaflike 
than in the beech; the leares are doubled, but not plaited. 
“They are much simpler than the beech, but not so beautiful. 


+ —. 
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THE ELDER AND BOX-ELDER BUDS. 


In both, the buds, scales, and leaves are opposite. Both 
¿may contain flowers with the leaves. In both the leaves 
are compound, each leaf composed of several parts or leaf- 
ү Jets. *In these the scales are modified leaves, and frequently 
| . all gradations can be found. between the scales and the'com- 


i ; 
E T leaves; that is; the outer pair pf scales may be short, 


Qu Ga 
dh : 
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brown, and woody, the next somewhat greener, wies | 
green, and with tlfe upper.end slightly cut into ea є , | 
resembling the fingers, and the next bearing quite long, 
fingerlike divisions resembling the leaflets, o 

I o . 


THÉ BUDS OF PUSSY WILLOW, POPLAR, AND MAPLE, 


\ 


Тһе early stages of the « pussy willow” have been ob-. 
Served in many primary rooms, But few teachers have 
carried the observation beyond the first Stages; they have 
been satisfied with the study of their beauty, their softness, 
and the way they are protected, without helping the phil- 
dren to sec why they are so warmly clothed, 

Gather twigs from several willow shrubs, 
more likely to get some | 
ers containing pistils, th 
plants. Keep them in 
off the lower ends of t 
Some of the buds will probably 


as thus we are 
uds containing stamens and oth- 
e two kinds growing on disferent 
& cool place, Occdsionally trimming 
In two or three weeks 
develop into pistillate cat- 


shaped pistils, or 
ey contain, Then they 


ill discharg 
Tell the little folks that this 


it is Searcely possible to make 
them understand at this parly stage, The process of fer- 


etter understood ‘ine 
ren have Studied fl r 


growing from the joints, 
observation of the wax in whi 


dim E 


"o that the important parts of tl 


. $0.90) relates to flowers and 
; я » 
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their growth, may prepare for the observation of the early 
growth of, the root from the sectis. T 

The buds of the poplar, and particularly of the cotton- 
wood, form longseatkins, which show very clearly the clus- 
ters of stamens and pistils and the stages in the develop- 
ment of the seeds. The stamimate catkins aré worth 
observing just for their rich colors. 
. The flower buds of the white and red maples develop 
naturally ja March or April, the white maple earliest. The 
flowers are difficult for young children to understand, until 
they have had consideráule study of larger flowers. But 
theyr are attractive in color (those æf the white maple 
varying from green to reddish yellow, and those of the red 
maple from yellow to scarlet), and show,clearly the stages 
in the deyelopment of the winged seeds from the flowers. 

This study of tree flowers will be helpful in impressing 
on the children the fact of the existence of many kinds 
‘of flowers which they have never noticed, the function of 


flowers in the formation of seeds, and perhaps ‘tHe fact 
he flowers, in seed-making, 


are the pistils and stamens, not merely or mainly the 


colored calyx, or corolla, usually regarded as the flower. 
Newell’s “Outlines of Lessens in Botany ” (Ginn & Co., 


Bostonj will be found most helpful in bud study. Part I. 
(price $0.55) has much on leaf buds. Part IT. (price 
flower buds and to fruits. 


? CHILDREN'S PAPERS ON BUDS. 


Tur Lear Вор OF THE Erw.! 

‘The home of the little leaf bud is off the elm tree. „Тһе brothers 
and sisters never quarrel. The leaf buds are arranged one on the top 
of the twig and one on {һе right and one oa the left side lower down. 
: written by children in the su 
tting individual work while foll 


These two papers were me room. gThey 
illustrate the possibility of ge! owing the same 


general line of thought. ^ » 


б 
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The leaf bud of the elm is smaller than th 


e horse chestnut. They are 
shaped like an ear of corn, Tir 


covering of the bud is, the Scales. 
The scales are a light green and- the tops of the scales aro brown. = 
smaller scales are outside, The scales are shaped like a blade 0 
grass. The scales аге pointed at the top and about a quarter of an 
inch wide. The horse-chestnut scales are thicker and wider than the 
elm and covered with varish. "The leaves of the little bud are inside 
of the scales. The leaves are folded in the middle, We' found around 
each little leaf two little scales, ‘They were taking care of the little 
baby leaf.” JEssiifs CARDWELL. 
© 


“The leaf buds liv 
of May. They are smaller than the 
chestrut bud opens in April, 
coat than the elm bud. The 
because they open when the 
the top of the branch, 
the left side, then 
Side. The elm is t 
tougher bark than 
the horse chestnut, 


e in the elm tree? They open about the middle 


horse-chestnut bud. The horse- 
The horse-chestnut bud has a warmer 
clin bud does not need such a warm coat 
weather is warm, "Тһе biggest bud is on 
then there is one on the right side, then one on 
another on the right side, then another onthe left 
aller than the horse-chestnw. tree. ‘The elm is got 
the horse chestnut, Tt has more branches than 
The scales on the elm are light yellow.” 
Јонх Senurox, 
THIRD Gravy, Practice Sciroor. 


SELECTIONS ON BUDS. ^ 
Pussy Wirrow, 


The brook is brimmed with melting snow, 
The maple Sap is tanning, 
And on the highest elm a crow 
His coal-black Wings ir sunning. 
A close green bud the may flower lies, 
У Upon its Inossy pillow ; 
" And Sweet ar1 low the south wind blows, 
And thro’ the brown fields calling goes, . 
‘Come Pussy | Pussy Willow ! 
Within your close brown wrapper stir, 
Come out and show your Silver fur | 
Come Pussy ! Pussy Willow [io 


t€ 
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Soon red will bud the maple trees, 
The blue birds will be singing, 
© Апа yellow tassels in the breeze о 
Be from the poplars swinging, 
And тозу will the mayflower be 
* Upon its mossy pillow. , 
But you must comé the first of all, — 
‚ * Come Pussy !? isthe south°wind’s call, 
«Come Pussy ! Pussy Willow !? 
4 A fairy gift to children dear, 
> The downy firstling of the year, 
«Come Pussy ! Pussy Willow 
A 


pr ° 


° 
ә 


Waxine Ur. 


s Millions of cradles up in the trees 
Rock to and fro in the gentle breeze’; 
Tucked in these bud-cradles snug and warm 
- The little green leaves sleep, safe from harm. 


ә 


April sings low as she passes by, 
t Dear little leaves the summer is nigh ; 
> from your cradles creep, 


Open your eyes, 
Wake up, little leaves, Wake up from sleep n 


Millions of leaves from their cradle-beds 
Slowly and timidly raisé their heads ;- 
They see the sun, and they love it so 
They back no more io their cradles go. 
^ 

and stronger they grow each hour, 
Bathing in sunshine and soft spring shower ; 
They stretch themselves out on every side, 


Saying, ‘ Dear me 1 but this world is wide.’ » 
3 А 
* 


9 


Stronge? 


` They gaze and gaze on the deep. blue sky, 
They watelf the white clouds go sailing by, 
The winds sing songs till for very glee 


The leaves are dancing on every tree. 2 
^ 
B 


° 
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* 
WORK FOR APRIL. 


SEEDS AND THEIR GERMINATION. 


look of whether we listen, 
i; LUE LA Murmur or see it glisten ; 
re Every cloá feéls a stir of might, ^ 
An instinct within it that reaches апа towers, 
And, groping blindly above it for light, 
Climbs to a soul in grass and flowers.” 


LOWELZ, 

Ethical Value. No other phese of plant life, not even 
the development of buds, has so much in it for the little 
children az the germination of seeds. They are babies to- 
gether, — the seeds and the little folks, — and the children 
are drawn to them, haye a fellow feeling, appreciate their 
struggles and difficulties, enter into their work, rejoice at 
their success, enjoy the brightness and, beauty they shed 
about them, join in the “ Well done” when the work of the 
seed is finished, and other seeds have been formed. 

If they really study the life of the seed and seedling, not 
merely their form and structure, may not our boys and girls 
see in the short life of the seed an epitome of their longer 
life? Perhaps. Much depends on what the teacher sees 
in the seed and plant — and’in her boys and girls. 


IMPORTANCE OF STUDY OF DEVELOPMENT FROM BEGINNINGS. 


The study of the germination and life-hi 
is very important from another point of vi 


should, from the very beginning, study the plant as a whole, 
and think of root, stem, leaves, and flowers, not as distinct 
things, but in their relation to, the whole. e 

The little plant comiag from the seed, with tiny root, stem 


and leaves, the baby can comprehend and think 6f as a 
whole. If he first studies it when if is full grown, he does 


story of the plant 
ew. е children 


"i 


. also in animal study. 


.the year, and making th 
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If he watches it develop 


not see the whole, but the parts. 
ui wholeness” grows 


from seqd to maturity, his idea of the 


with the plant. 

, The study ofthe plant as а whole includes its whole life- 
history, as' well as all its parts. The child does not know 
the whole plant until he has studigd the development of 
the whole und of each part.” 

This study of development is equally essential, to the 
child, to an. understanding of the relations of the parts to 
the whole, ‘The child who has seen roots form’ and branch, 
and buds appear, enlarge, unfeld, and produce stem and 
leaves and other buds, need not be gold how these are re- 
lated to the plant. When he has observed the roots reach 
down into the ground, and watched the leaves spread ош, 
and the flowers form fruit and seeds, he has the clearest 


possible.idea of the work of each part for the whole. 
ork with plants, but 


This will aid поб merely in future W 
The knowledge 8е life history and 
tare as important in the study of 


animals as in that of plants. ког many reasons the life 
history of animals cannot be so readily observed as that of 
plants, so the fündamental idea of life history and develop- 

ment must be obtained from plants. P 
This study of life and life history may be supplemented 
ees throughout 


and broadened by observing one or more tr 
e troe study à means of connecting 


all the other plant work. 


the idea of developmer 


and correlating 


ICAL ADVANTAGES ОЕ SEED STUDY. 


In addition to the educational yalue, the study of germi- 
^nation has practical advantages. Seeds—the more common, 
the better — are easily obtained any where at a very slight 
expense. They can be raised __during their first шор or 


two at Jeast —in any, schoolroom or home in the most 


PRACT 
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crowded part of a great city, in any place where air and 
water сап be had. Sunlight'is not a necessity, although, of 
course, plants thrive better,and are more apt to reach ma- 
turity, when they get sunlight. ( : Р 
If more attention is given Ao the study of seeds and 
leaves and buds, it wil! lassen the destruetion of the wild 
flowers, which has been and will be one of the serious re- 
sults of the growing interest in plant study. Teachers and 
others are apt to think that the study of plants ineans the 
study of flowers, and their first efforts to cultivate a love 
for nature and for the beavtiful in Rature too often result 


in almost exterminatitig for miles around the most beauti- 
ful gifts of nature, the flowers, 


OPPORTUNITIES FOR ACTIVE WORK IN NATURE STUDY. 
. to 
Seeds can be planted by the children in their~homes. 


The writer has Seen beans and peas and morning glories 


: H „Q. E : В 
Shedding their refining influence in the windows and scanty 
э % 
dooryards of scor 


es of very humble city homes, 
verdure to be seen, planted and cared for bec. 
dren had become interested in them at school. 

Seed study furnishes one of the best opportunities. for 
carrying on what we may calltactive work in nature: study, 
getting the children to do Something for nature, to take 
care of the plants. One of the most gratifying experiences 
in the writer’s work in interesting children in nature study, 
resulted from an experiment in this line. “Не offered one 
Spring to give sweet-pea seeds to any pupils who would: 
agree to plant and care for them." Scores of girls asked for 


them, but only one boy ventured to get them, The next 
year, when the same offer was made near 


as well as an increased number of 
peas cr nasturtiums. Each summér 
ren dooryards were brightened by the flowers, 


the only 
ause the chil- 


girls, asked for sweet. 


ә. 
ly a hundred boys, | 


Scores of hitherto bar- ^3 
This did . 


E; 


. 
+ 


| 


. large pease 


> pots, give the roots needed ro 
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more. than anything else the writer ever attempted to give 
childrer? a positive interest in nature арӣ nature study and 
a larger enjoyment of the beauties of nature. 
Я ^ 
ә т; SRDS 
PLANTING THE SEEDS. 


Get fresh beans and peas grdwi? last season: * For the 
study óf the seed itself, Lima or other large beans and as 
Las сап be obtained, are best. For planting, get 

of beans and peas. {hey mature 
ed in April and given sunshine, 


nd feeds before the closing of 
е 


the early dwarf varieties 
more rapidly, and if playt 
will form flowers, pods, a 


scliool in June. 
Plant not more than an inch deep nor less than an inch 


apart, in sandy loam, not too sandy, not too heavy. They 
will not thrive or mature in sand; in soil made of clay, or in 
leaf mould, the heans are almost certain to sour and decay. 

"Window boxes six or eight inches degp, or deep flower- 


om. d 
During the first weok or two the seeds will grow as well 
in the dark as in the light. After this time they should 
be in sunny windows. Tf this is impossible, try, two or 


three times a week, to put them where they will have a sun 

bath for several hours. In sünless windows peas grow bet- 
2 

ter than beans. Beans are more apt to decay. The seeds 


should not be near a stove.or radiator. —— 
Teachers are apt to have their first planting, particularly 


of beans, decay, because, kept too wet. For the first ten days 
it is well to wet slightly every afternoon, and cover tightly 
for the night with several thicknesses of newspaper. This 
will prevent too rapid drying or Sudden changes in tempera- 
ture. After the plants are an inch-high it is unnecessary. 

For the childrem'of the first grade, it will be best to limit 
the study of germination at first to one kind of platit, the 
bean or pea. The bean is somewhat more simple. 
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Perhaps in the second, and certainly in the third grade, 
the germination of bean and pea can. be observed ‘together 


and constantly compared. ‘Later this may be supplemented " f 
— at least in grades above the second — Бӱ such seeds as У 
the pumpkin or Squash, sunflower, maple (if it can be found р "t 
germinating out-of-door 3)/and morning-glory or four-o'clock. 1 Y 
Always plant, when possible, early dwarf varieties. "They 


thrive best in the schoolroom, and mature before.the end of 
the school year. The corn is very difficult to understand ; | 
and it seems wise to leave the study of corn, wheat, oats, f 
and similar seeds, until latéy years. 

If possibl^, have each child pl 
can have a large flower- 


b. 
ant his own seeds. Several 


pot together, or the dirt in the 
window box can be marked off in Squares. The holes into 


which the children are to drop the seeds ean be made with | 
a lead pencil. The children will enjoy watering the seeds, 


under direction. (Not too wet, remember, ) The resulting . ; 
Sense of ownership will add much to their interest. 

Plant plenty of seeds, several for each pupil. Many will 
decay. If too crowded in the window boxes they can be 
easily thinned out. Most teachers do not provide enough 


Encourage the pupils to plant and watch the seeds at e 
home, and to report results at school. 


on damp — not wet 
or fruit jars, or on.’ 
the lower part of the sponge 
п — water in the bottom of tlfé | 
Show the children how the roots are @ 
anch һа produce root-hairs, how they „ 
“grow and get nourishment. These points cannot be studied 
on plants in the ground. With the littl8 children it is not 


wise t5 pull up the plants. They should learn; first of all, 
to love and cherish and care for them, et 


= 
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| Have children watch, from day to day, the seeds in the 
tumblers, and later those in {Йе window boxes, giving them 
When they have 


questions to direct their observations. 
something to tell, have a lesson. 


y 5 
| ) к о oe 
4 APRIL LITERATURE. b 
^ . о 
Ах Арки, WELCOME. 


.9 ‘Come up April, through the valley, 
In your robes of beauty drest, ^ 
Come and yake your flowery children 
From their wintry* beds of rest ; 
ы i Come and overblow thene softly, 
With the sweet breath of the south ; 
warm.and loving, 


Drop upon them, 
f your mouth. 


Tenderest kisses 0 
Touch them with your rosy fingers, 
Wake them with your pleasant tread, 
No Push away the leaf-brown covers 
Over all their faces spread ; 3 
‘Tell them how the sun is waiting P 
Longer daily in the skies, 
Looking for the bright uplifting 


> Of their softly-fringéd eyes." 
Punk Cary. , 


Tue SEED. 


9 
n “Аз wonderful things are hidden away 
In the heartzof a little brownseed, 
As ever were офа in the fairy net 
Y Of whieh children sometimes read, 
^ ? Over the pretty shining coat " 
. We sprinkle the earth во brown, a 
And the sunshine wazms its lowly bed, 
‘And the rain comes dropping down. 
Patter, patter, the soft, warm rain, 
Knocks at the tiny door > 
‘And two little heads come peeping out, o 
Like a story in fairy lore." 
^ 


a 
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Perhaps in the second, and certainly in the third grade, 
the germination of bean and pea can. be observed ‘together 
and constantly compared. Later this may be supplemented 
— at least in grades above the second — by such seeds as 
the pumpkin or squash, sunflower, maple (if it can be found 
germinating out-of-doors) Zand morning-glory or four-o'clock. 
Always plant, when possible, early dwarf varieties. They 
thrive best in the schoolroom, and mature before the end of . 
the school year. The corn is very difficult to understand ; 
and it seems wise to leave the study of corn, wheat, oats, 
and similar seeds, until latc years, 

If possibly, have each child plant his own seeds. Sevéral 
can have a large flower-pot together, or the dirt in the 
window box can be marked off in squares, - "The holes into 
which the children are to drop the seeds сап be made with 


a lead pencil. The children will enjoy watering the seeds, 
under direction. (Not too ө 


5 wet, remember.) ‘The resulting - 


Sense of ownership will add much to their interest. 

Plant plenty of seeds, several for 
decay. If too crowded in the win 
easily thinned out. Most teachers 


on damp — not wet 
or fruit jars, or on.” 
the lower part of the sponge 

п — water in the bottom of tlfe 
the children how the roots are [ 
dnd produce root-hairs, how they a 


glass. These will show 
formed, how they branch 
‘grow and get nourishment 
on plants in the ground. With the li 
wise t» pull up the plants, They shoul 
to love and cherish and care for them, 


en it is not 
arn, first of all, 


+ These points cannot be studied ^ ~ 


D 


T 


„> 


о 
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Have children watch, from day to day, the seeds in the 
tumbleis, and later those in the window boxes, giving them 
questions to direct their observations. When they have 


something to tell, have a lesson. 


LJ or 
APRIL LITERATURE. в 
e " 
AN APRIL WELCOME. 


^ «Come up April, through the valley, 
9 In your robes of beauty drest, а 
Соше апа yake your flowery children 
From their wintry beds of rest; 
е Соте апі overblow thene softly, T 
With the sweet breath of the south ; 
Drop upon them, warm and loving, 


‘Tenderest kisses of your mouth. 


2 5 Touch them with your rosy fingers, 
Wake them with your pleasant tread, 
Push away the leaf-brown coyers 
Over all their faces spread ; 
Tell them how the sun is waiting 
Longer daily in the skies, 
Looking for the bright uplifting 


> Of their softly-fringéd eyes." 
Puane Cary. , 


^ 
Tur SEED. 
ngs are hidden away 
In the heartsof a little brownseed, 
As ever were fouhd in the fairy net E 
Of whieh children sometimes read. 
» Over the pretty shining coat e 
We sprinkle the earth so brown, „ 
And the sunshine wazms its lowly bed, 
And the rain comes dropping down. 
Patter, patter, the soft, varm rain, 
: Knocks at the tiny door > 
And two little heads come peeping out, Q 
Like д story in fairy lore.” 
J > 


“As wonderful thir 


f n 


1 
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Warris. TO Grow. 


“Little white snow. 
Violet, daisy, a; 
Are under the 1 
Waiting, w 


drop just waking up, 
nd sweet buttercup, 
eaves and the ice 
aitipg to grow. 

^ 
ost of qħeer little seeds, 
1d mosses and ferns and weeds, 


r the leaves and the ice and the silow, 
Waiting to grow, n 


and the SEOW, ^ 


e 
Think what ah 
Of flowers ar 
Are unde: 
2 Waiting, 


Only a month, or & few weeks more, 
Will they be, waiting behind the door, 
‘uisten and watch and wait below, 
Waiting, Waiting to grow. 


Nothing so small or hidden во well Ж 
That God cannot find it, апа presently tell > | 


His sun where to shine and His raih where to go, ! 
Helping, helping them grow." 


Tug Татти Prax. 


(From the “Рам Baby and Its Friends," 


“Tn the heart of a seed, 
Buried deep, so deep, с E И | 
А dear little plant ! 
Lay fast asleep, 


р 
f ‘Wake,’ said the sunshine, 
* And creep to Ше,” L & 
ы ‘Wake,’ said the voice i 
Of the rain-drops bright. 


Q 
The little plant heard, 1 f 
And.it rose to see 
What the wonderful 
fs Outside worla might be, » 


ç = KATEL. Brown, z 


‚ров assigned to each € 
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es х 

? THE GERMINATION OF THE, BEAN. 

Series ofxLessons planned for First-Year Children. 
А 


THE BEANS. e 
2 ы 
1 «An April Welcome" 


LESSON I. PÉANTIN 
a 


+ 
Read and discuss with the childrer 


or “ Waiting to Grow.” 


Tell them that we have something we want Spring to 


Tell about, tke Bean Mother who was like the 
ho lived in a slioe, who had so many chil- 
hat to do;” “only she Imew what to 
abies, five or six together, in 
1 tightly to the cradle (show 


wake up. 
* old woman w 
dren she didn’t know w 
do; how she placed her seed-b 


seed cradles, each seed fastenec 
picture of bean pod); how she wrapped each baby in à 


coat; how when, J. ack Frost came the cradles turned from 


a beautiful green or ye and the babies all 


low to brown, 4 
went to sleep; how some one took them out of their dry 
cradles, and took care of them all winter. 


We have them 
here. 

It is time for them to wake up. They want to grow. ` 
How can we help them ? What do boys and girls need to 
grow? What do our beans" need ? Talk about necessity 
of food, water, air, sunshine, care. Have children plant 
the beans. It is best to bave portions of the box or flower 
hild or group of children. It will 
add to the sense of ownership and hence to the interest. ` 

Sing with or to the children or read and discuss with 
them (from “Songs for Little Children ? by Eleanor Smith): 


a a 


u Wake,’ says the sunshine, 

“тр time to get up; 
Wake, pretty daisy and sweet buttercup; 
Why, you've been sleeping the whole winter long. f 
Hark ! hark ! don’t you hear? "Tis the blue-bird’s first song." 


D 
- ° 
574 NATURE STUDY. 


Summary. Cet from children such statements as those 


below, write on blackboard, апа read to or with «them or 
have them read. р 


^ ° 


Mother N; 


Mother Bean made a cradte for he? babies. ч 
She put five babies in a raflle, 


e 9 9 
She put a coat, on each baby. 


The cold did not hurt them. 2 
They slept all winter, к 
Now they want to wake up. 


We will help them. We have put thóm;in the ground, 
The dirt and. the sun and the water will help, 
‹ 


LESSON II. WAKING Up, 
Preparatory observations. H 
day the seeds in the glasses, 
cessary, in observing how the s 
wrinkles ond. then becomes sm 
little white pointed “foot” comes cut, how fast it grows 
(measure), how its branches first appear as knobs and how 
they grow, how it Splits and- sometimes pushes off ‘the coat 
of the seed-baby, how the “ foot? insists on growing down- 
ward and will not grow upward. То show latter, place, ina 
moist saucer, bean with « foot” (or “radicle” or « caulicle”) 
Aalf an inch or more in length, pinning it through the coty- 
ledons to a cork with the point of the radicle upward, and 


cover with an inverted tumbler, so «that the air*around it 
Will keep moist. In a few hours the radicle wil] bend 
downward. If again fa ith point upward, it will 


ave children examine each 
Help them, so far as ne- 
eed swells, how the coat 
ooth, how and Where the 


the bean for this and simil 


e a les- 


Son. A week or more may intervene between Lesson I. 
e 


and Lesson II. 


atüre told Mother Bean that. winter was confmg. o 
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Waking up. Read again or sing “ ‘Wake, Says the Sun- 
shine” 8r * The Little Plant.” , Talk about how boys and 
girls wake up, how they open their eyes, perhaps have a 
* stretch, push out their feet and hands, push off the 
“covers.” Relate to bea. Tf schildren can be shown 
soaked, Lima beans, they сап sée more clearly the: open- 
ing (micropyle, meaning “little gate ») in the skin 
through which the “ foot” is pushed. Months ago 
Mother Nature or Mother Bean placed that opening or 


in the: skim just where the tender “foot” 
t. Note how the foot bends or 


at like a fishhook.* Give name, 
little root"). 

n and foot and coat, so that 
d when first 


thin place 
would begin to push ou 
doubles on itself, somewh 
radicle (or, if preferred, “ 

Have children describe bea 
teacher can draw it on blackboard as it looke! 


seen and also after it had grown à little. 

Blackboard summary. 3 

Our baby bean has waked up. 

We have seen it (or thêm) grow bigger. + 

It has pushed out a little foot. 

The foot came.out of a hole in the skin. 

Mother Bean made the hole just over the foot. 

The foot has a point like а penéil. 

Tt made the skin crack. 

We saw it grow longer and 

We call the foot the radicle, 

Miss Grey made the foot point тр. t 

Tt soon turned down. а p 

Tt. will not grow up. 9 

It always grows down. 

PUSHING OUT OF THE GROUND... 
Continue observations on 

the root. lengthens, and how, 

nd perhaps branch Again, 

lded green leaves, pushes 


“longer. 


LESSON 111. 
observations. 

Note how 
lengthen, а 
g two fo 


Preparatory 
beans in glasses. 
the branches form, 
and how the stem, béarin 


К 
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out from between the two thick halves or cotyledons of the 
bean, and always grows upward, not downward. ° 

Watch also the seeds planted in the earth. Note how 
they come up out of the К 
or part of the stem belom the cotyledons, arched; how this 
arch, actiny like a wedge, pushes apart the soil, and some- 
times lifts up large pieces of dirt; how, as it grows, it pulls 
the cotyledons backward out of the ground, withéheir lower 


(now upper), or united ends always uppermost ;chow the 


Seed coat is pushed off, or splitseand drops off; how the 
arched stem slowl 


y straightens, turning the cotyledons up- 
ward; how*he little bud or plumule with its two folded 
; I 


leaves grows out from between the. cotyledons, turns greener 
and begins to unfold. 


After the children „have 
observed and understand the 


facts fairly well, ask why the 


stem is bent — 
readily through the ground, 
to make a path for the 
cotyledons ard delicate bud 
„апі leaves between them; 
and why the cotyledons are 
pelled out backward — to 
keep the soil from injuring 
; * the bud. У . 
Summary. Draw on the blackboard, directed бу children 
as far as possible, two or three stages in the early growth 
of the bean in the soil. , Perhaps some of the children 
can draw those after the teacher has shown them how. = 
They should not copy she teacher's drawing, but should 
,draw from a growing bean. Pictures made by the children 
on blackboard on a large scale with a free-arm movement 
are much better for th» little folks Нап little cramped pic- 


Fig. 67. Germination of Bean, 


ground, always with the radicle, , 


to push more ' 


=. 


. drop off. 


, 
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Outlines showing the seed push- 
ked?by the teacher, and sewed by 
ng the appearance of the 
lerful outside world." 


tures on paper or slate. 
ing out of the ground, pric 
the children, may help in impressi 
seed ås it comes up into the ** wonc 

a : ое * - 


GETTING? коор. 


x LESSON IV. . 
Preparatory observations. 
growth and branching of roots i 
one of the plants in. the ground (do not pull it^/up); with all 
the soil about its roots, place in water, and move gently back 
and forth to wash off the dirt withoat breaking off the fine 


roots. Observe the root system. 
Watch the changes in the thick.cotyledons. They spread 
ir work of protecting the bud is done. Is that 
yrinkle and shrivel, get- 


ow they v 

In from four to six weeks they 
from tWo or three young 
days these plants die, while 


thrive. 


Continue observations on 
n glasses., Dig up carefully 


apart after the 
all their work ? „Note h 
ting smaller and dryer. 
Cut off cotyledons 
plants in glass jars. Ina few 
those with the cotyledons may 
How Mother, Bean feeds her babies. Talk about how 
mother must feed the baby, and how the children go to 
their mother when hungry- Some of them may bring some 
lunch to school in a bag. How does the bag look when they 
have eaten the lunch ? How does an orange look when they 
have sucked out the juice? ° Wrinkled up. Try to have 
them see and tell that the cotyledons are the lunch boxes, 
filled with the best kind of food, which Mother Bean placed 
there for the baby plant to feed on until it was old enough 
to get food for itself. As it grows, it uses up this food, 
«sucks it in,” and the lunch boxes, wrinkle and shrivel up; 
when.the food. is all gone they drop off, If the lunch boxes 
are taken away before the baby сап get food in some'other" 


way it dies. 2 4 


M 
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out from between the two 
bean, and always grows u 
Watch also the seeds 
they come up out of the 
or part of the stem belom 


arch, acting like a wedge,” pushes apart the soil, and some- 
times lifts up large pieces of dirt; how, as it grows, it pulls 
the cotyledons backw 

(now upper) or united ends alw: 
seed coat is pushed off, or splitseand drops off; how the 
arched stem slowly straightens, turning the cotyledons up- 
ward; how%he little bud or plumule with its two folded 


leaves grows out from between the cotyledons, turns greener 
and begins to unfold. 


thick halves or cotyledons of.the 
pward, not downward. ^ 

planted in the earth. Note how 
ground, always with the radicle, 


ays uppermost ; how the 


After the children «have 
observed and understand the 
facts fairly well, ask why the 
stem is bent —to push more 
readily through the ground, 
to make a path for the 
cotyledons and delicate bud 

aand leaves between them; 
and why the cotyledons are 


ў pelled out backward — to 
Fig. 67. i 
. “1 07. Germination of Bean, keep the soil from injuring 
Be * the bud. j $ 
pummary. Draw on the blackboard, directed Бү en; 
" 3 ected у е i 
as far as possib] m EM 


е, two or three Stages 
of the bean in the soil, Pp M 


a P these after the teacher 
They shoulq 206 Copy sheseacher’s dri 
ae ho ру | deae ners drawing, but 


Wh mg bean, 
on blackboard on a larg i 

Бе scale with a free-a veme 
are much better for tha littl i qe es 


the cotyledons, arched; how this 


ard out of the ground, with4heir lower - 
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D nea £r slit Qistina enari the seed push- 
the children Eus helt eee Е s 1e teacher, andi eyediby 
dren may, he p in impressing the appearance of the 
seed as it comes up into the * wonderful outside world." 
LESSON IV. GETTING" FOOD. "ts 

Preparatory observations. Continue observations on 
growth and branching of roots in glasses. Dig up carefully 
one of the plants in the ground (do not pull it up), with all 
the soil about its roots, place in water, and move gently back 
and forth to wash off the dirt without breaking off the fine 
roots. Observe the root system. 

Watch the changes in the thick cotyledons. They spread 
apart after their work of protecting the bud is done. Is that 
all their work ? Note how they wrinkle and shrivel, get- 
ting smaller and’ dryer. In from four to six weeks they 
drop off. Cut off cotyledons from two or three young 
plants in glass jars. Ina few days these plants die, while 
those with the cotyledons may thrive. 

How Mother, Bean feeds her babies. Talk about how ' 
mother must feed the baby, and how the children go to ' 
their mother when hungry. Some of them may bring some 
lunch to school in a bag. How does the bag look when they 
have eaten the lunch ? How does an orange look when they 
have sucked out the juice? „ Wrinkled up. Try to have К, 
them see and tell that ће cotyledons are the lunch boxes, 2 
filled with the best kind of food, which Mother Bean placed E 
there for the baby plant to feed on until it was old enough E 
„to get food for itself. As it grows, it uses Ap thjs food, 
«sucks it in,” and the lunch boxes,wrinkle and shrivel up; 
when.the food is all gone they drop off, If the lunch boxes 
are taken away before the baby can get food in some*other 
way it dies. a N 


i 


518 NATURE STUDY. EP 

How Baby Bean gets its own food. 
gets older it begins £o reach out, 
and drink. So the plant baby. 
it “hand” now ?) grow: 
begins to get food for.itself. 
Its root always grows firs (WI 
always down?) and br 
like “ fingers” E 
time the two lunch boxes are empty the baby plam can get 
its own food and take care of itsedf., Emphasize fact that 
we must help the plant by triving it water and good soil, — 
soil with pleàty of plant food in it, 


As the baby at-home 
, and tries to get thiflgs to eat 
› as its “ foot” (shall we call 


о Its food is in the ground. 
hy 7). It grows down (Why 
anches out and forms many thread- 


Summary. A baby that is old enou 
food is old enough to talk, 
the teacher, with the help 
plants “The Story Our Be 
how much Mother Bean 
and how 


gh to get its own 
and tell its own story. Cannot 
of the children, draw from the 
an Babies Told,” have a bean tell 
and Mother Nature did for her, 
she is learning to do and work for herself ? 


° 


LESSON V. THE BEAN BABIES IN T 


HEIR CRADLE, 
Now the children 


from which the babies came. “If they |, 
fore observing their germination they 
them. They have no a 
cotyledons, plumule, 
tion what each q 
to them. 
By the latter p 


be obtained at the marke? 


are ready to Study the bean itself, 


egin with beans be- 


will not understand 
W seen each part, — coat, caulicle, 
— develop? and have learned by. obser- 
es. Now each, part means "something 
art of April beans in the pod can usually 
one or two to the chil- . 
dren, open and show the beans in their green cradle. SR 
how they are fastened and arranged, each in-its places d 

Give children large beans,— Lima beans are best KORICA 

H > YI 

over night, and haye them find coat (and micropyle if pos- 


Show 


o ed 
5 and forms branches, Ole “fingers,” | 


spreading in all directions, Why? By the > 


prar creo 
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sible), cauticle 

ч ‹ ровай , cotyledons, and plumule or little bud with 

о leaves so carefully folded. 

Е Tans Ande sen's story “Five Out of One Shell," read to 
i children, мій be appreciated. 

a 4 H " ғ H 

i l'he observation of the formation,of leaves, flowers, and 

ruit should be continued during Мау and June.. ^ 


Fig. 63. Germination of Pea 


GERMINATION ОЕ РЕА. 


of the pea is quite similar to that 
are not 50 large or distinct; the 
plex than that of the 


and often remain 


The early development 


of the bean, The parts 
plumule is very small,and:more com 
bean; the cotyledons do not turn green, 
in the ground. But the pea is more certain to thrive in 
the schoolroom, and grows somewhat more rapidly. The 
differences between the early $ ne germination of 


tages of tl 

the bean and pea are particularly interesting for obser zation. 
Notice the difference in the leaves the leaves of the реа 
being tomposed of several Jeaflets and tendrils, fastened to 
a central stem or 


axis; the large parts at the base of each 
leaf stem (the stipules), and the way they fold about and. 


‘them, and their manner of tw 


s 
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protect the young leaves; the growth and use of the ten- 
drils, the “ fingers,of the pea," as the children eften call 
ining. The pea is much bet- 
ter than the bean for the experiments on foot growth sug- 
gested in connection wjth thé study of the roots of the bean. 
ole жы 

WRITTEN WORK OF PUPILS 

The papers below illustrate different kinds: of 
work by pupils of the second 
Suggestive to teachers in thos 
nation of the bean, 
the pupils, and 
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written 
and third grades, ака may be 
e guides studying the germi- 
АП йге selected from regular work of 
are printed as written, but with gross errors 
in spelling and English corrected by the author. АП are 
from the Practice School of the Oswego Normal School. 
The first illustrates class reproduction — with the bean 
personified. The statements were gained (mainly) from the 
Class, arranged in order by the class and teacher, written 
on the blackboard, and copied by the children. The other 
papers are individual Papers. Where two are given under 
one title they are by pupils in the same r 
the same time, following .the Same lir 
showing considerable individuality, 
many others might be 
The last paper 


сох) ilustrates well the 
` Proper order. The 


^, Paper tells first about exp 
observations, а О 
3 


a 
^ THE Вклз?з Storr, 
“Tam a little bean. 
black coat, Don't y, 


do you еер 9% One 


0 in a bóx of earth 
they put Some water on me. Soon Mother 

Soon I began to swell and my 

at burst and fell off, Then the 
. Маме Currer, 


THIRD GRADE. 


‘Wake upal 
Coat Bot tight, 


sun kissed me an 


^ 
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Our SEED BABIES. 


“ We put some baby seeds to bed. "Phey' were bean babies and 
pea babies, Some sweet peas of ours came up too. We took off the 
seed’s coat of а buan. We saw the head and foot coming out of the 
bean. We put some into a glass aad they came up. The bean came 
up. Lam going to make a picture of a bean and here it is: (Picture 
of seed.) Lam going to make one more bean. (Picture of bean be- 
ginning to sprout.) The knees came up first," 

Dari 


SNE STONE, 
SECOND GRADE. 


PrawTING BEANS. 


* We planted beans yesterday inca box with some soil in. We 
plaated ihem a half inch deep and then covered them Yith soil. 

t We then took some jars (and a piece of blotting paper, C. B. S.) 
and wet it and put it in the jars and then put beans in the jars. In 
the morning they were cracked. 

“The beans grew in the garden last year. The pod looked like a 
cone. At first (when, C. B. S.) the bean grew the pods were green 
but when the sun came they turned white and when it rained it made 
them soft and then the men picked them. If*the men did not pick 
them they would fall down to the ground and grow next year. 

“We had some beans in the room in a bottle. We looked at 
them, They had grown a great deal. "There was a little sprout on 
them, "The sprout was green. It would bean inch long but it SANE 
straight. It grew downward. Its сар is black." 

ROBERT Brennan; 
7 THIRD GRADE. 


Tie Bran. 
` (Part of a diary kept by, members of the class.) 


“ April 2%, 1897. My bsan is hard and the color is black and 
White. It is shaped like a boat and it has little dints in it. Yesterday 
we planted some beans and we put them in the ground an inch deep. 
After we planted them Miss Fuller got some little flags end Stuck 
them in the ground for therow who planted them. ^ 

* April 29, 1897. Yesterday we put a sponge in a bottle and we put 
Some water in it too (and some beans, C. B. &.). Then we looked at 
it (the bean, C. B. S.) this morning and it was soft. It was soft be- 
cause there was water in it. ‘The skin was coming off and it was ali 
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wrinkled and it was swelling. The bean wanted to get it wrinkled 
because it wanted to grow. We kad to replant our beans. E: 

“Мау 7, 1897, Our beans are Sprouted. 
out at the scar and at the place where it is cal 
direction it came out was Straight, then it w 
going to be the root. The. 8 
sprout of the morning-glory,’ 


The bean’s sprout came 
led the little gate, The 
ent down because it was 


Hanorp McCa Db; 
THIRE Grave. 


Tur Pants or Our Bean P 

“The roots df the bean help the pl 
root and it was one inch and a half 1 
of roots. The little roots have alot 
root bends out.’ My stem is white aj 
green at the top, My stem 
was big at the top and it w. 


LANT. 


ant to grow. 


We measured the 
ong: 


Thè central root has a lot 
of little hairlike roots, The little 
tthe bottom. "Then my stem was 


is got a lot of furry stuff on it, ‘The root 
às small at the bottom.” 


Warrer REYNOLDS. 
arts. One of the y; i бапа one 
The root 
The cen- 
On the central root I saw 
the root and it was a inch 
as near the central root there 
the root there are white Spots. 


18 like a thread, KD oot is yellowish white. 
tral root ts Sharp like a cylinder (cone 9); 


а great many little roots. © We measured © 
апа one half long. On the root that w 
are a great many new baby roots, On 
The root bends down near the ground. The stem is light green and 
dowil to the 


bottom it is whiter Breen. The stem is Shaped like a 


Cylinder. In the center were the cotyledons, The stem is about 
„eight inches long.» ANNA CAROLIN, 


Р Srconp GRADE. 
Roor ov Braxs, 
“John Wells 


pulled up two plants, Т 
Was bigger than 


d aey Were bean plants, One 
the Other. The littlest one pulled up harder than the 
littlest one 


came hard because it had roots on it 
n’t have an 


j and 
У 20015 on it, "That is w 


hy it came up 


prout of the bean is longer than the 
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** We put one bean plantin water. The color of this water was red 
Then in a few days the roots turned red. — Then in a little while the 
backs of the leaves tanec red. The way they turned red was that 
the red water went up through the roots up through the stem into the 
leaves. ‘The red gets into the root through the little hairs on the 
TOOL, 

“Те root takes food to the leaves. ‘The root takes in liquid food. 
The use cf the stem to the leaves is that it takes up food through it. 
The sun makes the plant grow. Another use of the stem to the leaves 
is that it hold; the leaves up to the sun. The food that the plant 
drinks is water. ‘The food that it gets is all ground up in tiny pieces 
Eruer WILCOX, 

THIRD GRADE. 


А , " 
GERMINATION OF THE MORNING GLORY. 
(Planned for the Third Grade.) 


_ This is the substance of an outline prepared by Miss 
Kate Cambern, while a member of the author's class; it has 
been abridged and slightly modified by the author. 


in the water." 


LESSON I. THE LIFE IN THE SEED. 


Preparatory observation. Previous observation for a 
week or more, with definite questions, of the early develop- 
ment of seeds planted on damp paper. 


Step I. Protection during the winter. Read and dis- 
А i 


cuss ; — D 
, a 


© March nodded to Winter, ‘Good-bye! good-bye 1 
Off to your home in the north you must hie. 
Oh ! have you forgotten, under the snow, - 
The wee seeds are waiting, yes? waiting to grow (qu 


They are Spring's little babies, and soon she'll be here, 
Whispering her welcome to each baby.dear ; 

So ГП tidy the earth ; I'll sweep and Ill blow, 

Getting it cleared for the flowers to grow." 


a 
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Review hew the seeds were taken from the seed-case E 
fall — (Cannot some tell haw the seed-case DAN din 
Fig. xxx); how many were:gathered by people, whi S iM 
dropped to the ground; how the dark color— so mu^ > M 
the color of the earth —and the hard coat have protec 


them from birds and insects and cold; how they have been 

| E 4 E A av 
covered with leaves and snow, until sun an& rsin have 
awakened them. 


Step TI. The awakening. Recall the size, shape, and 
hardness of the dry seed and its swelling and the softening 
of its coat when placed ix water. ' The pupils should be 
able to tell,from their observations, how and where the Kittle 
caulicle first appeared, always at the same part of the seed, 
coming through, or making a hole in the pointed end of the 
seed, and how it lengthened and thickened, Ps burst- 
ing open the coat. — . А К 

Compare development. of morning glory with that of the 
bean, if the children have studied the bean. 

Read with them and diseuss the following ; — 


“Down the little dro 


ps patter, 
Making a 


musical clatter 5 9 
Out of the clouds they throng. 


Freshness of heavén they scatter 
Little dark rootlets among. 

* Coming to visit you, Posies, 
Open у 


our hearts to (us, Roses,? 
That is the raindrop’s song. 


rj 


Up the little seed rises, 
Buds of all colors and sizes, 

" Clamber out of the ground. 

* Gently the blue sky surprises 
The earth «ith that Soft rushing sound; 
‘Welcome,’ 


the brown bees are 
‘Come, for we wait fo 


Whisper the wild 


humming ; 
T your coming,’ 
flowers around,” 


| 
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Fig. 69. Germination of Morning Glory. 5 


> 
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Step TIT. 4 Summary. Have children draw the sorked 
seed and the seed beginning to develop. Some inay write 
on “How Our (or My) Morning Glory Seed Waked Up,” 
telling what the sunshine and 
baby began to grow. , 

= é 


t 


BEGINNINGS OF GROWTH. 
Preparatory observations. 
the growth of the morning glo 
arches and backs out of the 


doubled and crumpled in the seed, and are partly wrapned 
around a little mass of white starch; how this white mass 
becomes soft, turns to Sugar, and disappears; how the leaves 
get larger and greener, straighten out, and slowly back out 
of the seed coat; how the arched stem straightens, a; 
ties up the leaves, and sometimes the seed coat on the tip 
of one or both of е seed leaves. 

Step I. Literature, Read 
Preparation for the study of th 
away in the heart of a little br 

Step IL First stage of growth abor 
pupils tell and Show by bending their finger: - 

з ex 
how the arched f Б ANY 


Stem baeks out of the ground and pull 
the Seed-coat and seed leaves -vith it, Cc : c 


"m pushes up through the 


LESSON II. 


Observe for a week or more 
ries in the soil: how the stem 
ground, how the leaves are 


md car- 


“The Seed,” 
e “wonderful 
own seed,” 


page 571 as а 
things hidden 


ё ground. Have 


ater and with 
avy loads on their shoul- 


Step IIT. o. The second. sta 


ge o 
Have children see } 


of growth above ground, 
as pulle 


o 


rain did, and hew the seed, 


0 
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* Some little yellow (or green) — thihgs" «Апа 
what do су ou think they are?" 

Bring out, by having childrén look rab more advanced 
stage of morning glory that they are leaves. (These we 
"ean call seéd-leaves, because, any child can see that they are 
leaves. To call the cotyledons ‹ of dhe bean or, fea seed 
leaves only confuses the chillren. Т hey cannot grasp in a 

‚ few weeks what it took botanists generations to compre- 
hend, thatthe cotyledons of bean or pea are merely modi- 
fied, greatly thickened leaves.) 

Make sure that the children se» the pellet of white starch, 
about which the leaves are partly rolled. I$ necessary, 
show this in seeds which have been soaked two or three 
days. Perhaps the pupils ean discover, by tasting it, that 
it is changing to sugar. Note how early in the plant’s de- 
velopihent it disappears. "Tell them that this (albumen) is 
the store of food the plant mother provided for her babies 
until they were old enough to get their'own food. The 
leaves are wrapped around this food. At first it is diy, like 
starch. When the plant begins to grow, Mother Nature 
turns it to sugar, which dissolves in water, and can be ab- 
sorbed by the leaves. When this food is gone the leaves 
have grown enough and have:become strong enough to"get 
along Without the protecting seed coat. 

Show how it is better for the seed to be pulled out as 
it is, and how it is better for the leaves to'grow out back- 
ward. m o А P 

Step IV. Summary. Have oral summary or blackboard 
reading lesson or individual written reproduction on “ How 
Our (or My) Morning Glory Seed Came Out of the Ground, S 
bringing out clearly, position and change in pos ‘tion of stem, 
and reasons; position and changes in albumen, and use and 
reasons; position and growth of seed leaves, and reacons; 
pushing off of the seed, coat, and why pushed off. 


588 NATURE түрү. 


D 
LESSONS ПІ. AND ту, GROWTH, USES, AN 
OF ROOTS. 
Preparato ry work. W. 
Seeds on damp blotting-paper in glass 
length and formation of branches, Possibl 
roof hairs шау be seen, Dig up from soil a few plants two 
or three weeks old, being careful not to disturb. the roots, 


and carefully, wash off the soil. Try to show thatthe roots 
always grow downward, by 


on bean, Mark with 


D ADAPTATION 


en : e 
atch, if possible, grow 


Note inerease in 
y the formation of 


ip as pos- 
an inch or legs, 
will show that the v 
Lonly just back of the tip, If it, kept 


e extents it would be con- 
stantly disturbing От pulling out its branches. 
of these experiments depends largely on keepir 
and particularly their tips, always moist. 


Step Т, Growth of root. 


the first little « foot” 
formed on all sides, 


Mpregs fact of its alwa YS growing 
Ownward, Discuss if it has been Seen, but not other- 
wise) its manner of lengthening 


Draw on blackboard, 
root, with branches 


Step TIT. Work op use or functions. 
‘di ' in Water, pérh 


Ш„оЁ roots of 


as 
Ni 


0 
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- the dye may show, after several hours, in thé veins of the 
leaves, pPoving thav the roots have taker it in, and the stem 
has carried it to the leaves. So the roots take in water, 
and food djssolved in water, for the young plant. This is 
done by the fine rootlets ard root hairs. 

Have children show how their tingers help them to cling 
fast. ^ Compare with rootlets and their use, bringing out 
fact that these also help the plant to hold fast in the ground. 

Step IV. Adaptation to work. Summary.» How roots 
are made or fitted for.their work: by growing downward, . 
by lengthening only near tips, by branching. by forming 
fine fibres and root hairs. " 


LESSON V. COMPARISON OF BEAN AND MORNING GLORY. 


Nóte.. This lesson is based on the assumption that the 
boys and girls aie observing the development of both bean 
and morning glory. There should be soie comparison con- 
stantly, but it is necessary to occasionally have a leSson de- 
voted to gathering up the important points of resemblance 
and difference. > 

If a considerable number of seeds of hoth kinds are 
planted in late March or eanly April, several stages inf the 
develópment of both can usually be obtained a month after 
planting, on account of tha unequal rate of growth of the 
“Seeds. - , 
` Step Т. « Comparison of soaked seeds. Different in size, 
shape, color, thickness and hardness of coat. Similar in 
having a scar, where fastened to seed-box, a little stem, two 
parts fastened to it (cotyledons) and a store of food. In 
one the food is within and part of the cotyledons, in the 
other the cotyledoris are wrapped around the food. 


Step ІТ. Beginning growth. In both the caulicle grows 
first; pushes out through a certain place or hole in the coat, 
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grows downward, turning 
ens back of the tip, forms 
Step III. 
with an arch, 


and twisting if necessary, length- 
many branches. ki 


Pushing out of the ground. 
pulling cotyledons and seed. 
and slowly straighten, lifting up the cotyledons. 

Step IV. Development of cotyledons. In bean thick, 


slowly shrivelling up; in morning-glory leaf-like, turning 
green, and forming leaves, Why? ; 


Step V. o Store of food. 

- differ in the positi 

How alike in way of setting 
Step VL Summary. 

in having a little plant or 

two cotyledons 

plant. Alike in s 

and food in the gr 

the air. Unlike fn wa 


, Both come out 


Both have it, 


How do they 
on of the food* 


and the way it is used? 
food from ground ? 
Alike in bein 


§ protected by coat, 
е, with a stem and 
food for the baby 
roots to get’ water 


CHILDREN’S PAPERS ON G 
* 


MINATION, 
THE MonxiNo-Grony SEED. 

“When the baby seed went to work for i 
box of food for it because it was not 
The food was inside of its little coat. 
earth and we put water on it, 
burst and the little’ 
сате out first, 


і it came о; [ 
S. After awhile 
There уу; 


- And at the end o 


Were green, T They 
the little coat,” 


Í them was. 


JEssiE Carvwer.r, ч 
THE Morning Gory, VD kcu 
“The morning-glory*seeq is shaped like a ў 
1 а quarter of an apple and 
they are very small, The color of them is black i ( 
н i | > It is a and 


-coat after them,, 


Pa << Брг 


`the food and water. 
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“Then we got a dish of seeds with sprouts and tney were swelled 
up because they were in,water. "he seeds were put in a dish and in 
the box April 27. The little gate is'the place where the sprout comes 
out. aIt looks like a place where a pin was put inand took out again. 


> Jt made a Kittle hole. The skin.of the morning-glory is loose. 


“Then I'went up to the bo and saw that the morning-glory seed 
was up and, the seed was'at the end or tho leaf and the leaves were 
shaped like a heart. 

“The leayes were yellow at first, then they turned green. ;Ve»stem 
is white. The seed pushed up and then it turned down to thug sound 
and then’ the leaves were yellow. The leaves were down, pn the 
ground, then they straightered up. j 

* When the leaves were down iÑ the ground they stuck tether 
thén when they came out they were spread out ад we cab them 
cotyledons. Before they straightened up the shucks fell off. 

“The morning glory grow fast very fast.” 

MARGUERITE BRUNEAU, 
THIRD GRADE. 


a My Ling Sovasm SEEDS. 

u My squash seed is shaped like a stone ira plum. The color is 
cream color. ‘The one that has the sprout its life has come out. The 
sun has come and said Wake up and come out? so the second. one 
has come out. But the first has never been planted so it can't until it 
is planted. "There is a point where the little lifescomes out. And- 
the other end is round like a ball. ‘The use of the root is to send up 
The color of the root is white and it has two lit- 


tle roots on it." BLANCHE MARTIN. 


WATCHING GERMINATION OF SEEDS OUT-DOORS. 

Apply whatsis learned from bean and morning glory hy 
leading children to observe carefully, and. report how other 
seeds germinate. One or two field lessons to observe germi- 
nation of any weed seeds or tree seeds will be helpful. Give 
pupils flower or garden seeds to plant on zondition that 
they watch them,carefully, and rgport what they see and 
learn: Try to have them observe the germination of some 
of the seeds whose formation and dissemination were studied 


last fall, such as the mallow, buttercup, dandelion, milk- 
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weed, thistle? maple, burdock. The n 


naple seedlings..are 
particularly good fer study. * e 


r 


с ril -door observation. 
It will be well to observe also during April the forma- 
tion from the flower and 


эйе 
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A 
MAY PLANT STUDY, 
^ D THE PLANT AT WORK. 


` For two’ months we hay e been studying beginnings, — the 
branch developing from the bud, the root and stem'and leaf 
starting fróm the seed. s 

For two jnonths our boys and girls have been discovering 
how much'has been done for the plant, how the seeds and 
buds have been protected, through the winter, liow earefully 
provision was made long "beforehand for their spring awak- 
ening and growth, how leaves and soil, snow and rain, sun- 
shine and cloud, have all helped. 

This side of plant life appeals to the child because it is 
like his own life, his own experience as a child. 

But he has seen, the protecting scales separ ate, and gradu- 
ally fall off, and the warm woolly covering disappear. Un- 


` covered, unprotected, the tiny delicate Teaves unfold, grow 


thicker and stronger, separate, spread out to sun and sky 
and rain. Whatfor? The stem stréngthens and lengthens 
upward. - What for ? The delicate leaves one after another - 
push out from "the protection of their fellows, enlarge, un- 
fold, spre: ud-their faces to the light. What for ? ] 

Why, they have all made a discovery. Pulsating and 
throbbing through the plang, from every root and stem, from 
every branch and leaf, cores the message: “We have a 
work to do. All these months Mother Nature las been 
getting us ready to do this work. She has cared fà; „us and 
protected us. She has given us everything, dons every- 
„thing for us. Now she tells as we must work for our- 
selves.” 

During May and June our boys ‘and girls will study the 
other side of the plant’s life, — what it does, its work 

The Root at Work. , Review observations on early growth 


^ 
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of root. RqYiew experiment show 
grows first, and always g 
determined to get into th 
ground ? e 


Carefully dig up by the roots.a young bean or pea plant, 
shake it? gently in water to remove the earth, and then 
place its roots in а vessel contdining water in уйе! a little 
red dye (eosine red is best) has*been dissolved, Coloring the 
water a bright red. After about twelve hours if will be 
found that АП the fine veins in the leaves are Stained a 
bright red, showing that the water, carrying the dye, has 
Passed into па throvgh the roots, up the stem, and ifito 
the leaves. (Laurie’s “Food of Plants") 

The work of the root can be illustr 
by Showing the children 
paper or a string draws up colored water, 

The fine furry Covering of *  root-hairs ^ 
peas raised on dafhp Paper, under a glass, 
childrew to understand how ог with what the root draws in 


Water. Each hair is A. tube with Very thin walls anq end, 

- through Which.the water passes. Tt is not true that « the 
roots have hundreds of little mouths,” as the children are 
Sométimes told. 


no openings, -but 
through the thin walls, Hence they c 
liquids and gases, 


ing that root always 


rows downward. The ооз are 
e'earth. What do they do in the 


ated, not demonstrated, 
oth or blotting- 


usually seen on 
will help the 


absorb 
ue 
ап take in only 


*8 to take in food from the 
roots” formed first ? 
d while the roots are 
hat they can STOW go 


Where oes the lit 
Betting заду for work ? 
large without any 

The children wi 


How is it t 
earth ? o 


П doubtless ц 


Suggest an ] " 
m. of the T00t,— to hold the plant in tlf е Part of Ше 
Ow well they are fitted fo, this the py. ош Notice 
rection of growth of the roots "шеш and di. 
o ^ 


^ 


LET PTT M 


, nature study threatens. 
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The Stem at Work. The study of the germination of 
seeds and development of buds has shown the children one 
use of the stem — to support and separate the leaves. 

* As the leans planted on sawdust or paper get older, the 
children can be shown the Skin enslosing the stem, What 
is its work ? Compare with the usc of the skin ‘on their 
hand. Perhaps they will see the threads or fibres running 
lengthwise^through the stem. If they do, tell them that in 
these thfeads are little tubes through which much of the 
water and food passes.. e 

he Leaves and Their Work, There are many reasons 
for emphasizing leaf-study. Leaves аге mucl; more abun- 
dant and can be more easily obtained than flowers. Their 
study can be made as interesting and attractive as that of 
floyers. If leaves are studied more, our wild flowers will 
not be destroyed’ so rapidly, as the growing interest in 
o 
We must study the leaves as living things, not,as mere 
forms. The tendency tó emphasize, form and structure is 
particularly evident in the methods usually followed in 
studying leaves. Тоо often the leaf is nothing more than ' 
a form, supported by a skeleton. Тоо often the leaf is a 
means of giving the pupil practice in exact, concise descrip- 
tion, and is nothing morer We are not going to neglect the 
careful observation and thë clear, exact expression, Tu this 
we will find tbe leaves and flowers very helpful. But we 
Ня E boys айй girls more, — an interest in the 
a hem; a sympathy with nature; an 


у арртесїа- 
tion of the beautiful in form, ааваа 


color, purpose, and relations. 
» m 


ya . 
а © 
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GERMINATION OF BEAN. " 
е 


о 
(Continued. from. April. Planned for First G irade.) 
P ‘ 
LESSON VL THE LEAVES IN THE BEAN GETTING READY. 
"a 


Preparation. Begining with the two pale little leayes 
folded between the cotyledons lead children to watch: how 
they increase in size; how they push apart from one an- 
other, and pnsh out from between the cotyledons,*tip first; 
how their color changes to a deeper and deeper green; how 
the plant stem lengthens ‘pushing them up, and the leaf 
stems lengtáen pushing them apart, until 
faces to the sky ;' how betwee 
stems a little knob 
a bud, 


When this stage is reached have a lesson. 
much more successful if the children 
during the lesson, beans (larg: 


n the bases of the two leaf 
appears, which slowly shows itself to be 


It will be 
can have before them, 
e Lima beans 


are best) just 
beginning their development, and- i 


ving One or tivo 

Stages in the emergence of the leaves. 

^o Presentation. The lesson may be in four 5 
out of their cradle; thir a 
fourth, the part; 

„ате: the leaf em, 


hin green рам ( 
j е Л j 3 ё -blade); 
i and the veins, to hold up th 5 quem 
Ry N Hi blackboard Showing these Stages, 
Ў rongly. em алу: 
Lus = opment, drawn by the 


will lead the little folks 
efully, and will hel 


p to impress the main 
It m 


they turn. their 
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LE?SON VII. MAKING NEW LEAVES TO HELP IN THE WORK. 


Wateh with the children tlie growth and unfolding of 
the bad. Why? is it between the lower ends of the leaf 
‘stems? Вог better protection. 15 it covered with scales, 
like the buds studied iif March, which had beet on the 
trees all winter? Why not? Note how its stem pushes 
it up from,between the first two leaves, and how it unfolds 
until we,sbe leaves quite unlike the first ones. They are 
divided into three parts, or leaflets. Note how they are 
folded in the bud and how they? unfold. 

"When the most mature leaves are"fairly wel developed, 
have a lesson, having the children draw a leaf, with 5'ts 
three parts. èr 


LESSON -VIII THE GREAT WORK OF THE LEAVES. MAKING 
" THE WORLD BEAUTIFUL. 


Mother Nature (who is Mother Natüre ?) has been so 
very eareful in covering and wrapping and folding these 
bean leaves; she has given them such a store of food; she 
sets the root and stem at werk getting and carrying food 
for them, she brings them out so slowly and cautiously in 
the spring, —she must havé a great work for them to do. 
What is it ? A 1 

Try to have the little folks see how the green leaves give 
the main beauty to the bean plant. How bare a bean 
plant looks from which all the leaves have fallen! How 
much the leaves differ in size and outline, and how ‘much 
better that is than having all alike! This thought will be 

,impressed if children are led tó try to find two leaves ex- 
actly alike. How much the plants jn the window boxes, and 
mainly the leaves of these plants, brighten the windows 
and.the room ! p 

At this season, when all nature is dressed in richest 
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green, turn th» eyes and the thoughts of the children to the 


trees and lawns and fields. Gathered about the window 
(or, better, going out doors), with evén one tree or lawn or 
bit of green in sight, cannot they see and begin to appreci- 
ate the fact that it is the leaves, not the flowers, which 
give the,chief beauty Со this would of ours. The leaves 
form nature’s dress; the flowers are only the jewels scat- 
tered here and there. "$ ме 

Isn't it a great work to fill this world with ife and 
beauty and brightness, to help bring joy and happiness to 
everybody ? Wil] not some of tlie little men and women 
apply the thenght? What would we and the birds and all 
thé animals do without leaves? What a world this would 
benyith nothing green ! 

end-sity Schools, in 


a world of brick and stone and smoke, 
to leaf Study may b 


е the means of showing yearning, hun- 
БТУ eyes something of the world of beauty which seems so 
commonplace to the more favored children in village Sud 
countrys ° 


Bring out another ase of the? véins, — to carry water 
o to every part of the leaf. Note how the veins come pon 
the top of the leaf stem, branch again and agáin, and PES 
to every part of the leaf. Compare with water. pipes in the 
city, or with ditches or drains in the country, or witn the 
blood vessels in the hands. | 
The children can understand sthat, 
ent water, all together throw out int 
amount of water. 
tons of water ever 
during the winter 


if each leaf is 


giving , 
o the air 


Some trees are know 
y day. Those childre 


the forms of Water ea; 


° 


/ 

` 

} 

"4 

( 

у 

I 

f 

| 
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LESSON IX. MORE WORK FOR THE LEAVES... THROWING 
OUT WATER. 

Repeat or review the experiments suggested, showing 
that the roots drink in water with food dissolved in it, and 
that this iscarried through the stem to the leaves. "The 
roots must take in water every Пау, to get food:for the 
plant. What becomes of the water? ; 

Invert a elean dry fruit-gan closely over a bean plant. 
Set the plaft in the sunlight. Before very long the inner 
surface oP the ean becomes covered with moisture or water. 
If the leaves are removed, or the plant is not in the sun- 
light, little water will be seen. > 

The following simple experiment, from Goodale's * Physi- 
ologieal Botany," will help the ehildren to see and under- 
stand what the leaves do: — 

“Take six or eight fresh, large, healthy leaves, two 
tumblers filled to within an inch of the top with water, 
two empty, dry, clean tumblers, and two pieces of card, each 
large enough to cover the mouth of the tumbler. Near the 
middle of each card, bore three or four holes, each large 
enough’ to allow the stalk of a leaf to pass through. Put 
the leaf-stalks through the holes, far enough to hang quite 


. deep in the water, turn the empty tumblers upside down, 


опе ovor each card, so as to cover the broad part or blade 
of the leaves. Place one pair of tumblers in the sunlight, 
the other in a shady place. “In five or ten minutes examine 
the inverted tumblers.” x : 
Thus the’ pupils will Fearn that one part of the work of 
the leaves is to throw out the water which the roots take 
in. The microscope shows us that each leaf has, mainly 
on its lower surface, thousands of little pores’ or muths, 
much too small to be seen by the éye (each apple leaf is 
said to*have about one hundred thousand of these pores), 
through which water passes. 
о 


3 
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T 
GERMINATION OF BEAN. 2 
5 . 

(Continued. from. April. 


Planned. Jor First Grade.) 


© 
LESSON VI. THE LEAVES IN THE BEAN GETTING READY. 
^a 


Preparation. Beginning with the two pale little leaves К 
folded between the cotyledons lead children to watch: how к 
they increase in size; how the 


Y push apart from one an- 
other, and push out from between the cotyledons, tip first ; 
how their color changes to 


à deeper and deeper green ; how 
the plant stem lengthens "pushing them up, and the leaf. 
Stems lengtáen pushing them apart, until they turn. their 


faces to the Sky;' how between the bases of the two leaf 


stems a little knob üppears, which Slowly shows itself to be 
& bud. 


When this stage is reac 
much more Successful if t] 
during the lesson, be 
beginning their devel 
Stages in the emerge 

ч Presentation, 
baby leaves in the 


hed have а lesson. It will be 
1е children can have before them, 
ans (large Lima beans are best) just 
9pment, and others showing one or two 
nce of the leaves. 


The lessonamay be in four 5teps: first, the 
ir seed cradle ; 


: j Second, the leaves climbing 
Out of their cradle; third, looking up toward 
fourth, the parts of the leaf and. 


What they do, The parts 
‚ате: the leaf stem hold up the leaf; the leaf 5 | 
a mpare with a knife y 
10:8 up the parts-of the ^ (See Fj 
=. Three КАБЫК ШОШ ARA Sd 
and Strongly, emphasizing leaf development 
teacher аз directed by the children, will lead. 
to observe carefully, and will help to i 
facts on their eyes and minds, 1 
the cuildren с 


ut the leaves in p 
them in clay, 


the sun; 
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LESSON VIL. MAKING NEW LEAVES TO HELP 1N THE WORK. 


' 

Wateh with the children the MN and unfolding of 
the bud. Why is it between the lower ends of the leaf 
stems? For better protection. Is it covered with scales, 
like the buds studied if March, which had been on the 
trees all winter? Why not? Note how its stem pushes 
it up from,between the first two leaves, and how it unfolds 
until we,see leaves quite unlike the first ones. They are 
divided into three parts, or leaflets. Note how they are 
folded in the bud and how they unfold. 

"When the most mature leaves are fairly weil developed, 
have a lesson, having the children draw a leaf, with | ts 
three parts. 


LESSON VIII. THE GREAT WORK OF THE LEAVES. MAKING 
^ THE WORLD BEAUTIFUL. 


Mother Nature (who is Mother Nature?) has been so 
very careful in covering. and wrapping and folding these 
bean leaves; she has given them such a store of food; she 
sets the root and stem at work getting and carrying food 
for them, she brings them out so slowly and eautiously in 
the spring, —she must have a great work for them to do. 
What is it ? б t 

Try to havethe little folks see how the green "leaves give 
the main beauty to the been plant. How bare a bean 
plant looks from which all the leaves have fallen !- How 
much the leaves differ in size and outline, and how much 
better that is than having all alike! This thought will be 
impressed if children are led to try to find two.legves ex- 
actly alike. How much the plants jn the window boxes, and 
mainly the leaves of these plants, brighten the windows 


and the room ! | 
At this season, when all nature is dressed in richest 
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Compare tie throwir 
- piration, the botan 


water by the skin, 
can discoy 


TT 
ng out of water by the leaves pese f 
ists call it) with the throw ede 
‘or perspiration, Perhaps the € 7 in 
er, in old leaves, that the leaf, top, has a skin. $ 
LESSON X. How тим, LEAY ES AND THE SUN WORK 
TOGETHER, ; Е. 
Study the leaves in relation: to the light. ыа the d 
the leaves of the bean turn toward the light. ^ a aw 
ГОЙ do that leaves face away from the light. М 
Коен, away from the window show T» 
the leaves grow toward the light, often greatly lengthening 
their stems to get nearer the light. 
Bean plants, whose leaves are shaded by other plants, or 
bean plants put in a dark place, soon lose their bright reen 
color and look sickly. 


Plants grown in a sunny window 
much more thrifty looking 
the sun. я . 

Evidently onr bean leaves love the sun. 
the sun help them ? Show the children plan 
been in the cellar all winter, Ask them to tum over ` 
boards and Stones, and see the color of the leay 
them which are hidden from the sun. 
they look! 

The sun hel 
color, and by Кее 


are much greener and 
than those which do not get 


Why? Does 
is. which have 


es*under 
How yellow or pale 


ә 


" > 


ing them their green i 

A review of the ex- 

fing all emphasis on 

water, between plants } 

show even the little ! 

j es throw out water — | 
helps the Water in lake and river and on 

or evaporate, У 
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This lesson may be applied NW further obsefzation by the 
children of house plants and ^weeds. Cannot they repeat 
the observations of last fall on’ the mallow-plant, and see 
again how the leaves face and follow the sun from morning 
‘to night? hf the spring the leaves of many other plants 
do this. Perhaps they can see Yow the leaves. of house 
plants, Such as the geranium, arrange themselves so as to 
.get as much light as possible; those that cannot get light 
fade and she. 


LESSON XI. MORE Work’ FOR "HE LEAVES. PROTECTING 
THE BUDS. 

Watch the further development of the newleaves. Note 
how the buds always grow where they are protected by the 
leaves. By the latter part of May flower buds are likely 

to appear. 

` This protective "work of leaves is better shown by other 
"plants. The mallow (see work for September). shows it 
very clearly, the young leaves being folded fan-like in the 
axils of the older leaves. In the common buttercup the 
stems of the older leaves are hollow toward»the base, and 
enclose very securely the leaf and flower buds. The pea 
shows very ciearly how buds and young leaves are pro- 
tected by their older and stronger brothers and sisters. 

There is material for several field lessons, related to and 

&supplementary to the bean study, on “ ce dci leaves are 
proteeted by their older brothers and sisters." s 

The leaves have other functions, such as breathing for 
the plant and making plant food or starch out of water 
and air; but these the téacher can only talk about, and the 
little children cannot see or comprehend, so it seems better 
to postpone the study of the other work of the leaves to 
later years. (See outline on morning glory.) The three 
uses given, — to beautify the world, to throw out water, to 
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Compare t.e throwing out of water by the leaves (trans- 


„piration, the botanists call it) with the throwing ова а 
water by the skin, or perspiration. Perhaps the childre n 
сап discover, in old leaves, that the leaf, too, has a skin. 
LESSCN X. HOW Тм LEAVES AND THE SUN WORK 
Р " TOGETHER. : 

Study the leaves in relation to the light. Note how all 
the leaves of the bean turn toward the light. Turn the 
box around go that leaves face away from the light. How 
soon they twist around. : 

Any planis growing 


away from the window show low 
the leaves g 


row toward the light, often greatly lengthening 
their stems to get nearer the light, 

Bean plants, whose leaves are sh 
bean plants put in a dark place, soo; 
color and look sickly. 

Plants grown ina Sunny window aro muc 
much more thrifty looking than those w 
the sun. 


aded by other plants, or 
n lose their bright seen 


h greener and 
hich do not get 
bean leaves love the sun. 


Show the chil 
ar all winter, 


Why? Does 
dren plants, which have 
Ask them to turn over 

з color of the leaves under 
them which are hi 


How yellow or pale 


them their green 
A review’ of the ex- 
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This lesson may be applied by further obsePyation by the 
children of house plants and “weeds. Gannot they repeat 
the observations of last fall on’ the mallow-plant, and see 
again how the leaves face and follow the sun from morning 
‘to night? hr the spring the leaves of many other plants 
do this. Perhaps they ean see How the leaves. of house 
plants, Such as the geranium, ürrange themselves so as to 
.get as much light as possible; those that cannot get light 
fade and «Ме, 


LESSON XI. MORE WORK’ FOR "HE LEAVES, PROTECTING 
s THE BUDS. 

. Watch the further development of the new-leaves. Note 
how the buds always grow where they are protected by the 
leaves. . By the latter part of May flower buds are likely 
to appear. " 

` This protective work of leaves is better shown by other 
"plants. The mallow (see work for September). shows it 
very elearly, the young leaves being folded fan-like in the 
axils of the older leaves. In the cómmon buttercup the 
stems of the older leaves are hollow toward »the base, and 
enclose very securely the leaf and flower buds. The pea 
shows very ciearly how buds and young leaves are pro- 
tected by their older and stronger brothers and sisters. 

ч There is material for several field lessons, related to and 
: @supplementary to the bean study, on « Tow’ baby leaves are 
protected by their older brothers and sisters." £ 

The leaves have other functions, such as breathing for 

the plant and making plant food or starch out of water 

and air; but these the teacher can only talk about, and the 
little children cannot see or comprehend, so it seems better 

to postpone the study of the other work of the leaves to 
later years, (See outline on moriing glory.) The three 
uses given, — to beautify the world, to throw out water, to 
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allest child 
protect the younger leaves or the bud, — the оаа 
can see and understand fairty well. 

LESSON ХП. THE STORY OF THE LEAN AND OF°ITS 

WORK. ^A REVIEW. МЕР 2 

Cannot the life and work of the leaf from prong 7:4 
maturity be summarized, more closely astute, E cet 
deeply impressed by a story, *'The Story Our 5 е 
Told"? Let the children help by supplying to the ter 


1 ain inci- 
— who has forgotten (?) them = Some of the main 
dents of the story. ‚ 


“GERMINATION OF MORNING GLORY, 
p 
(Continued. Strom 


E hon. ү wW 
The Morning-Glory Leaves and their Work. Follo 
much the same genera 


М line of work as outlined for the 

study of the bean. : А 
Watch carefully the growth of the stem and the way in 
which it twines around the String provided for it, com pars 
ing its growth and manner of Supporting itself with the 

ean or pea. © 

Observe th 
the seed lea 
of the true 
Seed leay 


April. Planned for Third Grade.) 


and unfolding of 


ote flow the Seed leaves change® 
о 


y drop off. 


й т 
Me-Brade children Should be able to draw the morning- o 
glory leaf with EEIE He P. The best way to lead 
the children, to Observe the leaf, ana to get a clear, exact 
idea ОЁ it, is to have eich Pupil draw а leaf, 

ring out by Reriment — do hot merely talk Spurs 
the Useof the morning-glory leaves "e 

he third-grade children | 


(See outline on kean. ) 
ent should be able to get a fair idea 


i} 
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of the work of leaves in breathing and in making food for 


ў the plant: к в 
1 Make sure that the children discover by observation the 
importance of sunlight to the leaves, the way in which they 
?twist and гапа stretch to get the sunlight. and the effect 
of, keeping leaves where they canaot get sunlight. | 

The Leaves as Breathing" Organs. Begin the study of 
„breathing by leading the children to see and tell how ne- 

cessary bréathing is for them. Let them see what is the 
effect of “ holding their breath " and of breathing the air 
in a paper bag held tightly overemouth and nose. Tell the 
children that the lings are two bags, with thousands of 
smaller bags or sacks opening into them ‘illustrate with 
А paper bag), thus making a very large surface very much 
erumpled (like a paper bag compressed into a small space), 
that the walls of these sacs are full of blood vessels, and 
+ that the blood takes in the air from the bags, and throws 
- out the poisonous gases of the body. 

The leaves are to plants what the lungs are to the chil- 
| ^, dren. Each leaf is like one of these-Tittle sacs ; but instead 
| òf being in the plant, as our Jungs are in she body, it is 
| outside, somewhat as if our lungs with all their sacs might 


Й be turned “ inside out.” Each leaf has a network of veins 
? апа thousands of little “ breathing-pores " too small to be 


seen by the eye; through which the useful gases, or benefi- 
e cial parts of the air, pass iüto the leaf, and the injurious 
gases in the léàf pass into the air; that is, the leaves 
breathe in oxygen, and breathe out carbonie oxide (com- 
monly called carbonic acid), much as we do. 
| The Leaves as Factories. The papers given "eoe: NE: 
ten by third-grade children, show that they сап get fairly 
clear ideas of the work of the leaves in manufacturing 
plant food or in making starch ana' sugar. б 


Lead the children to tell about some factory, dwelling on 
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the differencc-hetween the raw material used and the et 
factured product, and on the necessity of шашегу pri 
an engine and furnace or other source of power. + 
them that the leaves are starch factories worked Nigh io 
power. Through the « breathirg-pores ” with which they 
breathe they 


take in naris of the air; through their roots 
they take in water: 


; and out of these make, with tne help 
of the sun, starch and other plant food. Т 
factory they cannot work without powe 
They only work in the d 


лке any other 
rto maké them go. 
aytime when they have the sun. 
Hence we sce Why every leaf tries to get out where it can 


See the sun end get вий power Perhaps the children have 


discovered that those leaves which cannot get the sunlight 
turn yellow, and man 


y finally die and drop off. 

In these factories аге millions of minute green bodies, 
each of which is a machine for making starch. When the 
leaf does not get the sunlight, these starch machines lose 
their green color an 


d break down, Then the leaf loses its 
green color, and may wither and die., 
What could plants do without leaves ? 


The Leaves as Air Purifi 

Béginnin 
bag held t 
that the ai 
into our b 
lave еа 


ers, 


a paper 
hildren to see 


€ have breathed 
oxygen) helpful to us, and 
ases poisonous to us (“ car- 


4S gas, which we and all 


an- 
2 leaves of th 
Other plants take i 


poisonous gas, and» making more fit for us 

and all animals to breathe, Nor; 

of making starch every leaf is seti 
i 


S setting 


In the process 
‚ free an 


d throwing out 
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the gas (oxygen) that we and all animals пе а to breathe. 
So the leaves, aided by the sun, purify the air for us in two 


ways. 
What could we do without leaves ? 
The Leaves as Food. á o 


© " 
Touch on the importance of leaves as food for animals, 
— horses, cows, rabbits, grasshoppers, caterpillars, ete. 
к 


The Leaves as Homes. Š 


How much more secure the leaves make the birds’-nests 
hilden among them! Perhaps some leaf miners can be 
found in the yellow dock or other leaves, spending most of 
their life апа getting their food between the upper and 
lower skin, or epidermis, of the leaves. Some of the chil- 
drec-may find the “leaf-rollers,” caterpillars or spiders, 
which have rolled leaves into tubes, in which they make 
their homes. › 


“There's never a leaf nor a blade too mean 
'To be some happy creature’s palace.” 


What could animals do without leaves ? 


CHILDREN’S PAPERS ON LEAVES. 
: Waar тив Leaves Do. 

“There are channels in the leaves of the bean plant. The biggest 
channel is in the middle of the leaf. There is also a channel in the 
leaf stalk. The rain water'ialls on the leaves and passes through the 
channels down the stem and in the ground. The leaves of the bean 
spread out and point down. The leaves carry water to she roots. The 
roots take the water from the ground ‘ind send it to the leaves. 
^ «C Miss Schiller had a bottle of colored water and put a bean plant 
init. After some time the plant turned red. The water soaked in 
the roots and passed through the stem thon im the leaves. The water 
must-pass through the plant to give it food." к" 

JENNIE Boyer, THIRD GRADE. 
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Tue Work Qr THE Leaves. 


a 

** We got two pieces of grassiand one was yellow and — а 
green. The yellow piece of grass was under a Stick -— : dee 
Piece was ont in the sun and light. The sun keeps the fac id and 
ing. The leaf Steen factories make айагоһ. They make starch = 
the starch factories do, They eat and drink like us and if ay ел 
in a dark place they would get pale*and sick and so would een a 
little pieces of grass make the starch. and water and a PS 

the starch. "The light makes the engines go and the engines ma 
the machines go." Winnie ALLEN, Timm Grape. 


ago- 


a 

Wuar tit Leaves Do. 

“ When we'take up a board 
mothers put plaiits in the cellar they turn white. 
the light. We look at our beans. 
dow. Тһе leaves get li 
they are large and the: 
on each side of the ste 


our 
‘The cellar hides 
They are looking toward the win- 
ght for the plant, They ean get light because 
y don’t lap over each other. When they шге one 
m they are Opposite, Whearthere is one and then 
another they аге alternate. We need air to live, so do pants need air 
to live. Plants do not breathe good air, they breathe bad air. We 
breathe good air so there is not enough £ 


ood air for the plants. They 
вау that it is healthy for Plants to be where there is 
Ple. There is lit, 


the grass under it is white. When 


à good many peo- 

Ме holes in the back of the leaf and they breathe 

through them, If those little holes were closed they would die. We 
breathe through our lungs." 


Can Carter, Tump GRADE, 


Whar Leavis Do, 


got a piece of sod "under a plank The leaves on 
he grass was Yellow because the sun didn't shine on it, And all 
plants in the dark the leaves turn yellow, ‘The plants in the window 
box are green because the sun shines on them, In each leaf we find 
stuff called green leaf paste or Jelly or paste which is le: 
called the leaf the kitchen, 


af green. We 
We call the sun t] 


anne ie he fire, The leaf green 

he leaf. The leaf een works i ay. 
Sunlight, colors the leaves Breen. The pim Au eae а 
together. Leaf gree: 


in. The sun and leaf gn 


The root 
een Changes the 
they breathe into food, .. 


t leaf takes 
Water in the leaf and the air 
% JAMES Griaas, 


"the grass. 


_ and a kind of food it gets from the ground. 
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и Miss Schiller had some sod that she found элет a board. The 
sod Was gullow beenuse it grew in the dark and did not have the sun. 
"The plants that are in tho window box аге green because they had sun. 
We фий Leaf-grgen inside of each Мем, euf-green is something like 
green paste or jelly. We call the leaf the кїї, ‘Tho sun is the 
tire for the leat. Leaf-green 6 i fairy and lives in every part of the 
leaf. "Тһе sun and Leaf-green are frændg They make 1000 for the 
plant. * Tife leaves take the ball. air that we do not need. The roots 


take the water and send it to theleaves,  Leaf-green and sun make food 
тееп works in the day. When the 


out of bad? air and water. Leaf-g 
sun goestlown Leuf-green goes to bed." o 
" Jennie Borer, Тиш» GRADE. 
a 
° 


My DANDELION LEAF. xd 
arts from the root. It resembles the horse 
"The surface of the leaf in front is rough. 
The teeth curve in a little toward the 
end. ‘The notches pr teeth help support the plant by leaning against 
» There ire not so many veins in the dandelion leaf as there 
The middle rib hólds the plant together. 
front of the main rib. This is for the 
The plant needs rain, sunshine, wind 
There are little teeth on 
Toward the bottom the main rib is wider. 
On the back it is light green and on the front it is darker. The num- 
ber of.teeth o» both sides of mino is eleven. "The little veins соте up 
to the main rib for food and drink. ‘The main rib gets its food from 
the root. ‘The little veins start from the main rib and run to the end 

of the teeth." d , Rienarp Ѕиктрох OULD. 


“The dandelion leaf st 
chestnut a iittle in shape. 
On the back it is smoothest. 


are in the horse chestnut. 
There is a little groove in the 
water to run down to the robt. 


the side of the big teeth. 


л ‘The shape of my dandelion leaf is like a horse-chestnut leaf, but 
it is not as strong and it is narrower. The front side of th da 

lion leaf is rougher than the back side because it has a great м у 
fine hairs on it. The veins of the dandelion leaf start end ir "d e 
Е ee great big rib that is in the centre of the Jeat is for hs 73 

‹ own through forthe roots. On the back of ies "wa 
light green and on tlle front it is dark green. It is а к pini. 
front because the sun shone on it. The super of EE a pea © 
dandelion is ten on one side and eleven on the other aa NIS 

Marw Uarcoop, THIRD GRADE, 


606 NATURE STUDY. 


гї Tug Work or THE LEAVES. 1 


: im "à 4 
** We got two pieces of gra: 
green. The yellow piece of g 
piece was out in the sun and ght, 
ing. The leaf green faetoyies make 


uid опе was yellow and the other was 
s was under a stiek and the green 
The sun keeps the factories ago- 


the starch factories do. "hey eat and drink like us and if they kim 
in a dark place they would get pale and sick and so would we. The 
little pieces of grass make the starch- out of air and water 


the starch. The light makes the engines go and the 
the machines go,” 


and they eat. 
engines make 
Wicke ALLEN, Tur GRADE. 
n 

Wnuar тию Leaves Do. ; А 

** When we'take up aboard the grass under it is white. When our 
mothers put platts in the cellar they turn white. The cellar hides 
the light. We look at ow beans. They are looking toward the win- 
dow. The leaves get light for the plant, They can get, light because 
they are large and the 


y don't lap over each other. 
Оп each side of the stem they are opposite. 


one and then 
50 do prants need air 
he good air, they breathe bad air. We 
good air for the plants. They 
9 be where there is а good many peo- 
© back of the leaf and they breathe 
oles were closed the 


Y would die. We 
Car. Canter, Tump 


althy for Plants t 
ple. There is little holes in th 


through them, If those little h 
breathe through our lungs." 


GRADE. 


Whar LEAVES Do, 
“Miss Schiller 


got a piece of sod "under 
the grass уу 


a plank. The leaves on 
as yellow because tha sun didi 
е5 turn yellow 


‚ ш n 
n ; The plants in the window 
stn shines on them. 


s In each leaf we find 
© or jelly or paste wi 
eaf the kitchen 


А hich is leaf green. We 
апей. € call the sun the fire. The leaf een 
lives in all pars of the leaf, The leaf green works in the day dn а 
Sunlight colors the leaves green, The sun sr " 
together. Leaf green 


and the 16, 


‘sun take thet af green work 
d make thei ie DA 
soaks ap the water and the y; “Own food, ‘The root 


В We breathe out the leaf tà 

in. The sun and leaf green changes the Water in the leat ae ix 

they breathe into food,” xs o Janes Gry Ew à 
> аав. 


starch. "They make! starch and * 


n't shine on it, And all 
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« Miss Schiller had some sod that she found unc^r a board. The 

sod was vellow because it grew ii. the dark and did not have the sun. 
The plants that are in the window Lox are green because they had sun, 

We find. Leaf-green inside of each leaf. — Leaf-green is something like 

green past? or jelly. We call the leaf the kitchen. The sun is the 

fire for the leaf. Leaf-zreen is a fair end lives in every part of the 

leaf. The sun and Leaf-green are friends. "They make 1000 for the 

plant, "The leaves take the bad air that we do not need, The roots 
heeleaves. Leat-green and sun make food 
Leaf-green works in the day. When the 


take the water and send it tot 

out of bad? air and water. 

sun goes'down Leat-green goes to bed." 
Јеххію BOYER, THIRD GRADE. 


My DANDELION LEAF. € 
u The dandelion leaf starts from the root. It resembles the horse” 

chestnut a iittle in shape. ‘The surface of the leaf in front is rough. 
On the back it is smoothest. ‘The teeth curve in a little toward the 
end. The notches or teeth help support the plant by leaning against 
‘the gra > There ‘are not so many veins in the dandelion leaf as there 
are in the horse chestnut. Тһе middle rib holds the plant together. 
There is a little groove in the front of the main rib. ‘This is for the 
water to run down to the rodt. The plant needs rain, sunshine, wind 
and a kind of food it gets from the ground. ‘There are little teeth on 
the side of the big teeth. Toward the bottom thé main rib is wider. 
On the back it is light green and on the front it is darker. ‘The num- 
ber of.teeth ох both sides of mino is eleven. The little veins come up 
to the main rib for food and drink. ‘The main rib gets its food from 
| the root. Phe little veins start from the main rib and run to the end 
of the teeth.” 4 , Rienarp SurnpoN OULD. 


«The shape of my dandelion leaf is like a horse-chestnut leaf, but 
it is not as strong and it is narrower. The front side of the dande- 
lion leaf is rougher than the back side because it has a great many little 
fine haiys on it. The veins of the dandelion leaf start from the tip of the 
teeth. The great big rib that is in the centre of the Jeaf is for the wa- 
ter to run down through for the roots. On the back of the leaf it is 
light green and on {Йе front it is dark green. It is dark green on the 
front because the sun shone on it. ‘The number of the teeth on my $ 
dandelion is ten on one side and eleven on the other side.” y 

Marie ,Harcoop, THIRD GRADE. 
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THE LEAVES.! " 
his branch аге arranged 
Same part of the stem, but 


and the other leaf from tho. 


We call’ this the 
esof our bean h 


** We have a lilac branch. 


„ 
The leaves on +] 
in twos. 


The two leaves come from the 
one leaf comes from one side of the stem 
opposite side of the stem, like thi oppo- 
site arrangument of leaves, ave an op- 
posite arrangement, ' Я 

The leaves of our plum branch 


аге arranged in ones, . There is a 
leaf near the bottom of the stem, then 


à little way up but’ not on the 
same side. It goes on like this until 


the sixth leaf is over'ühe first, 
We call this the alternate arrangement, Our morning 
alternate arrangement of leaves, + Mother Nature агт; 
plan and this is the plan, “ 


She put them 00% as far as she 
them get the sunlight and 1 


8 (drawing). 
‘The first leay 


glories have an 
anges them in a 
at 


their factori 


to get ihe sun so 
don’t want to die,» 


Y didn't go, во they 


Joux Farner, Timp Grave. 


f a class ropr, ion. 
Paperris an individual reproduction. Production. Tho ro- 


е 


length (it usually 
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ә 
MAY BUD-STUDY- 


о 


Ә о 
, є. THE HORSE-GHESTNUT BUD. 


"T. 


o Briye,in the ends of two or tlfree-branches showing what 


has developed from the buds. Note howthe seales have 
turnéd back and how loosely they are attached. Observe 
the sear that each scale leaves when it has fallen off, and 
the ring about the twig formed by the dropping off of 
aJl the scales of aaah Wide * Umm 

Note the green stem which has formed fren the bud, its 
grows much more rapidly on the twigs 
near the upper and outer parts of the tree), the woolly cov- 
ering still adhering to it, and the way in which it has sepa- 
vated the leavese which were so close together when they 
i Compare the stem and ring formed from 
those formed frcm previous 
p and outside 


first appetwed. 
the bud of this spring with 
buds. The growth of the twigs toward the to 


.of the tree is more rapid than that/of those near the trunk! 


The leaves have been separated by the growth of the 
stem and of the leaf stems. Try to get à fresh branch 
(not;wilted) which has grown vertically, and let children 
Took down on it, and diszover how the three or four pats of ` 
leaves have arranged theiaselves so that all can get as much 


' Aight as is possible, the younger leaves filling the spaces be- 


tween the stems of the older leaves. Each leaf — includ- 
‘ing one léaf stem and all the parts fastened to it'— has 
five to seven divisions or leaflets, each division narrow 


‚ at the base and broader toward the tip, shaped somewhat 


like a w edge. W hen ғ ar n ac V 
5 » all are s wead out, e eh leaflet « 
| ‚ ёа апе an 
7 8 5 3 
Compare appearance and arrangement of leaves ота twig 


growing horizontally i i 
g ally, or nearly so, vith twig growing ver- 
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tically. One leaf stem, the one growing downward, is 
usually very much elongated fo push its leaflets oat; from 
under the leaves at the side. The stem of the leaf just 
opposite this, growing upward, has turned? backward to, 
put its leaflets in the position to get the most light, and has 
remained quite short. J Е E 
Perhaps the children сап discover how the young ‘horse- 
chestnut leaves sleep. At night, and sometimes, on cold, 
stormy days, the leaflets droop or hang almost Vestically, 
making each leaf look like a partly closed umbrella. In 
the morning they are lifted ир and Spread out like an open, 
umbrella or somewhat like a fan. á s 
As the younger leaves develop, notice how they fill the . 
spaces between the stems of the older leaves, — some leaf 
stems lengthening, some remaining short, some turning and 
twisting, so that the younger leaves will not cover or be 
covered by the older leaves. ^ o TN 
Why do they grow thus? Review what was shown in ~ 
the work'on the morning glory abont the leaves as starch 
factories worked by sun-power. All the leaves arrange 
themselves, in general, so as te get, and allow others to get, ` 
the greatest amount of sunlight or of sun-power. ; 
Watch the stages in the development of the "flower'clus- 
ter from the little “bunch of grapes” found in many buds. 
Note how the leaves are turned back to give the flower 
| room; how the main stem ard side stems of the flowers ' 
clüster lengthen, separating the green balls; how. each of 
these balls grows larger, opens at the tip, showing five« 
(usually) teeth around a white interior; how this white 
part lengthens and opens; now growing from within it ap- 
pear several brown knobs, each on a slender stem; how the 
mature flower finally appears The outer green part of each 
ball or flower bud is the calyx, with five teeth; the white 
part is the corolla, separating into five handsome petals; 


- ued, dwelling on the growth of thes 
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the brown knobs are the ends of the stamens, In the ripe 
flower is a slender curved stem without a knob, growing 
from an enlarged base. ‘The enlarged base is the seed box, 
or ovary. | 

Late in May, or early sin “June, the petals and stamens 
drop off, and some of the seed Loxes enlarge, and. become 
covered with green spines, the beginning of the horse chest- 
. Watch the changes in it through June. In September 
the last.stages in the development of the nut can be seen. 

Before the close of school review, with the branches be- 
fore the children, the whole story of the horse-chestnut bud. 
and of its development from Marchi to June., 


nut. 


e OTHER MAY BUD STUDY. 


“he: development of the lilac leaves, flowers, and fruit 
"eun be watched during May and June. "Note how long the 
how the outermost scales drop off, and the 
turn green, and form smail leaves, 

which usually drop off; how the leaves are arranged (oppo- 
` site) to get the most light; how new leaves. form from the» 
terminal bud; how the branches of the flowet cluster are 
protected by a small leaf or.braet; how the flowers unfold, 
and how and where the fruit forms. rw 4 

The study of the pussy willow or poplar can be contin- 
eed boxes, or pistils, and 
of the seeds. "Note how the scales and hairy covering drop 

off, how the stamenate catkins shrivel and disappe how 

the “little green bottles" appear on the pistillate catkins, 
. grow larger, split open, showing the cotton dj seeds, and 

discharge of their plumed seeds. Tt is not Wise t6 attempt 

with primary children any study of the parts on CAEN 
of willow or poplar. Merely wáich the stages in the 


velopment of the Seeds and of the gero 


stem becomes; 
inner leaf-like scales 


2 


: { ЖА 
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The develofment of the maple bud shows very clearly „15; 
the formation оѓ the winged seeds and the arrangemént of Ж: 
leaves to get the greatest; possible amount of light. Relate 
to seed study of previous autumn. E . 


The cherry buds are particularly good to sho% how the * 
fruit is formed from the f ewer. Watch the turning back of « 
the bud Scales, the appearance and parts of the flowers, fhe 
falling of petals and later of the calyx and stumens, апа. 
the growth of the cherry aud seed. from the lower part of 
the blossom. ^ There is no good reason why the second- and 
third-grade children Shouldenot study and understand the 
plan and parts of the flówer, — the green calyx, eup-shapéd 
with five teeth at the top; the white corolla with five or 
more petals; the many yellow thread-like Stamens; the green 
seed box or pistil, concealed within by the calyx, Do nof, 
however, allow the children to Separate the parts. оғ: 
flower, or to tear it into pieces, "s * 3 

This observation of the formation from the flower of 
seeds and fruits will both review the Spring plant work 

. and prepare for the fall Study of seeds and fruits outlined 
sfor October ang, November. г Й 


: * My Horse Сиквтхпт Bossom, 


«Тһе main Stem is fastened to a little seat between the leaves, 
The shape of the stem is cylindrical and it has little notches on it. 
The length of my twig is about a half a foot, long. "The color of my , 
twig is green a little lighter at the tup than at the bottom. The little 
flowers are arranged almost, opposite in pais, The shape:of my little 
stem isround and it has notches towa:d the end. The length of my 
little stem is about two inches long. The color of my little Stem is a 
light green almost yellow but nof, quite. The calyx are under the co- 
rola. Teir cobr is light green. There are five of them (sepals, С. 
B.S.). There are five parts to the corolla. T he parts are called pet- 
als. Their color is white,with re? and yellow spots in them. Those 


i Р are the"older.*? : 
with the red in them ar MancankT Becker, THIRD GRADE. 
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3 JUNE PLANT STUDY, 
Tur FLOWERS AND THEIR Work. 


** In all places, then, ard in all seasons, 
Flowers expand their lis} and soul-like wings, 
Teaching us, by most pers ‘уе reasons, 
How akin they are to human things.” 


®% And with childlike, credulous affection 
- We behold their tender buds expand : 
Emblems of our own great resurrection, 


Emblems of the brigtt and better land.” 
" “ LONGFELLOW. 


Tug flowers. 
we study ther. ? 
The flower is the summit of the plant kingdom. ,Itis as 
perfect in detail, as marvellous in structure, as beautiful in 
color and form, as anything in nature. „The flower was the 
favorite object lesson of the Great ‘Teacher. lt has been an 
inspiration to the poct, a messenger of peace to the troubled 
and anxious, a means of brightening and uplifting darkened 
hearts and homes. ocr à 
Shall we consider the flower simply as something for boys 
. and «girls to pick to pieces and throw away? Shall we 
teachers in the elementary school follow the lead of so 
‚ many in high.school and gollege, and teach our pupils to 
"regard the flower, mainly as'something to be picked apart, 
or *analyzed," and described, and perhaps pressed out of 
shape and laid Away, scarcely to be looked at again ? 
In the upper grades, more or less «analyzing 15521986832 
‘sary. Even this сап be done, with older childrer, in such 
make the pupils mare reverent toward the 


45 


How shall we approach them? How shall 


а way ‘as to 


flowers. ! 
Ff we make our flower study with our little folks a mere 
* 


о ie. 
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pulling into picces and study of parts, we shall degrade the 
most beautifuf'of God's works. We shall miss the оррог- 
tunity of all opportunities to open the child's eyes and 
mind to the beautiful, the uplifting and ennobling in the 
works of God, to the highest and best thoughts of man. 

The study of flowers hes been purposely left to the last. 
We want to impress very deeply the fact that plant study-is 
not merely or mainly flower study. We want to preserve 
our wild flowers. We want our boys and girls — and their 
teachers — to realize that the flowers are the richest gems 
in the treasury of nature, which wevare opening before their 
eyes. 


e 


SUGGESTIONS FOR.FLOWER STUDY. 


What shall we study in the flower ? = 
First. Its development and unfolding, bringing out,,its 


relations to the plant. va 
Second. Its beanty and the beautiful thoughts it has 
inspired. 


Third. Its work or function, to produce new plants. 
Fourth. Its parts and plan, and how it is made or fitted 
Tor its work. . à 
The observation in May of cherry or apple or horse-chest- 
nut blossoms with some study of their parts, will prepare 
the children for the study of the flowers which form in the 
. schoolroom. 4 M 
The development of the flower can be best observed in 
the bean or pea or morning glory ir the schoolrbóom win- 
` dow or yard. The bean has not finished its we К. Roots 
have gone far ‘nto the ground. Stems have grown long and 
vigorous., Sco"es of leaves have unfolded and gone to work. 
Still the plant grows. What is it going to do now? 
Watch the buds forming ага enlarging just between- the 
leaves Ür leaf stems and the plant stem. Watch this bud 


b 


w 


. to give the names of the parts. 
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unfold, at first all green (the calyx, or outer covering), later 
opening at the top by five, teeth (the sepals), and disclosing 
a whiter part within (the corolla, or crown). In time this 
whité part unfolds, showing within it ten little yellow knobs 
or threads (Stamens), an& within these a slender, curved, 
pointed stem (the style, fastened’to the seed box, or ovary, 
concealed in the base of the corolla). Do not be in a hurry 
Careful observation and 
clear ideas first. After struggling for a time to express 
these ideas in their words, to tell about “the green cup,” 
«the white part," “the little threads like pins,” the chil- 
dren will welcome and correctly use awy names which 
really help them to express their ideas. 

Dwell on the beauty of the flower. Begin the lesson 
often with a bright, simple thought on flowers—a line or 
two on the blackhoard — from the poet. 

What is the work of the flower? Everything works for 
it. It is so well cared for. It unfolds so carefully. It is 
so beautiful and perfect. What does it do? Make the 
world look beautiful? Yes. Bring happiness to all about 
it? Yes. Make us think pare, beautiful thoughts? Yes. 
That is a great deal, isn’t it? 

But this is not all. “Do you know, boys and girls, that 
way down'in the flower a wonderful secret is hidden? 
Well, there is — more wsnderful than anything we have 
found yet. Shall we watċn -carefully ? It may take sev- 
eral days- And who any one discovers it you will nót 
tell the others, but just соте and whisper it to me. We 
want all to discover it, each for himself.” The children 
watch the development of the flower and the growth of 
the pod. with the most intense interest. The writer has 
seen a roomfui of unruly purils irensformed by a bean 
plant — and а wise teacher who knew how to make use 


of the plant. 


Á 
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Will not sth work (supplemented in later grades hy a 
study of fertilizaticn in the Hower and of the dev slopment 
and life history of some animals) lay the foundation for 
a better understanding of the mystery of beginnings ^ 
Through the flower, that еше of all that is pure, can- 
not our boys and giy's absorb a purer, holier eoncepticn 
of reproduction, of the origin of life? 

For the little folks in the first grade it may b: suficient 
to merely wafch the growth of the flower and the formation 
of the pod. There is no good reason why the children of 
the second and third gradé'should not know the names of 
the parts wh'^i. they can easily see, — calyx, corolla, stam- 
ens, pistil, seed-box or ovary — апі understand fairly well 
the plan of the flower. > 

It will be well to supplement these by studying the 
flowers of «one or two other parts. -The buttereup is excel- 
lent. The strawberry is good. А 

With tbe final work of the plant, the fruit or seed ves- 
sel, before the children try to gather up, as the last sten 
in the work of the school year, the life and work of the 
plant during the year; the formation and protection and 
scattering of the seeds last summer or autumn; the long 
wintér rest, and the ways the'seeds were covered and pre- 
served; the spring awakening, and the work of sun and 
rain and soil and of man; the development and work of 
root and stem and leaf and flower, and the beauty the 
added to the world, and the enjoyment they brought to us; 
the formation, protection, and ripening of the seed, and its 
importance to the plant, and to man, as a food. 

How much all nature and iran have done to help the seed ! 
Why? How*carefully the plant mother protected and fed 
it! Why? Hew littié th^ plant could do at first! How 
much it has done in making the world brighter and‘ hap- 
pier, in adding pleasure to our life and in helping to feed 


é? 


А 


LoT am a little buttercup. 


ә 


h [ f 
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Я ` 
us,„in preparing for angther spring! Now its work is 
done, well done. Can the teacher ask for a better closing 


thought ? 
з 
‘ CHILDREN’S (PAPERS ON FLOWERS. 


, 


9 LirrLE Miss BuzrÉncUr. 


My flower is c"ight yellow. They stand 
When the sun shines on them they look so pretty. 
and could not get air we would die. We 
have to drink water and milk. If we did not have it we would die. 
It is the same with the plant, When it rains the leaves send the wa- 
ter to the roots and the roots send it to the leaves again. The flower 
would die without the rain and so would ave. God sends the rain and 
the sun to make us grow. He sends the rain anà the sun for the 
flower too. If the flower did not get water *, the summer it would 
die, DButtereups are wild flowers. But © a likes them just as well 
as the flowers that,are not wild." Ursuta Kane, SECOND GRADE. 


tall and straight, 
If we were-shut in a box 


Tue Burrercur.) 

© It is called the buttercup because it looks like a dish of butter. 
We find them in pastutgs, meadows and fields. ` It grows in every 
kind of soil but swamp soi It burns your tongue when you taste of 
it. And it tastes like pepper. © а 

“Tt grows straight un i~ the air and it is a foot and 7 inches high 
so it can get vie кта. It has a little slender branching stem and the 
blossoming is most in June. We сап find it as late as October. 

“ It'is attached by the root to' the ground. The roots come from 
“the same place and they are long and slender. There are a great 
many roots. They are.from two to four inches long. They are very 
‘The little branches get.the water becaus? they can get more 


strong. 
water when they spread out. The use of the root is to hold it in the 
ground.” WILLIE ALLEN, THIRD GRADE. 


Tue BUTTERCUP (CONTINUED). 


«The buttercup we had this morn‘ng was 27 inches high. It is so 


"high because it wants to get the sun or the digg come and 
E 


get the honey. è £ Au 1 

1 The threo papers on the buttercup wor ritten in ‘answer to а series of 
questions, all the members of the class уг answers to the questions, иб each 
answering in hisown way. The papers represent three days’ written work, about 


half an hour each day. All prote with the buttereup before them. 3 


E \ A 
618 


в NATURE STUDY. | 
- 
; У She 4 er Nature ?) makes it hol- 

“Tt is a holloyy slender stem. | She Mother n x тне A i 
low so that she will npt waste ану A REN They sae ctn М Р 
arranged alternate. „It branchessn the fiddle. ‘The base of ; is eaves 
is like the half of a hollow cylinder. Jt (the leaf,stem) is wy 
around the stem so that it will net ht 
7 505 
E oon: Vuttereup has ыр kihds of leaves. 
the base of the stem. They look as*if the 
so we call them root leav 
so we call them stein leaves 

tt The root Idives are arranged around the b; 
On our buttercüp the stems of the 
base of the stem is shaped like a?half 
like this so that, itowill fit afound. the stem an 
little bed to keep th&ittle new stem warm, 

t The general вһарёң the leaves is round, Our leave: 
three to six parts. Our buttreup leat is simple becmuse 
do not go quite down to the top of the stem, Tif general shape of 
one (division) is like a kite only it is divided so that it looks Hke бее 
with branches,” - Wirte ALLEN, Tigb Grape: 


ped 

the other stem éhat is com? " $ 
i ow 

One kind comes frog * 


y come from the toot айа 
The otl&r kind comes fromthe 
e 


stem and 


^ 
ase of the iain stem, 
leayes were one foot long. Тие 
а hollow cylinder, 


It is shaped 
d so that it wilf mak@a 


8 have from 
the divisions 


28 > 
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Tue Burrencur (cour, 
** The blossoms are up bp the top tf һәр 
~ them and they will come and get honev- ^ ig 
“ It is shaped like a ball (in the bud ? C RSS.) 5. 
hairs on the outside, "The calyx is the green part. 4t 
Each part's name is the вера]. ‘TRey are shaped like 
corolla is the yellow part. It has five parts. It (each part, СВ, Sy 
is shaped like a wedge. The name of the part is the petal. It pro- 
tetts the soldiers (stamens, С. В. §.),° 


F 
o f 
“The soldiers (stamens, C. В. 5.) are in the middle and there ane 4 
forty five on my buttercup. They have some yellow dust on their 


head ^ecause they guard the plant so that the seeds can grow better, 
The seed boxes are under the soldiers,” 


ED). 


nt во the bees can ste 
bein с 

at^, has little 

has five parts, 

spoons. The 


a WinniE ALLEN, Тик GRADE. 
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